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Jet Quieted 
Thrust Reversed 


see page 3 














for smooth, quiet, dependable, 
right-angle power 
transmission, specify... 
(6) HIGHER HP CLEVELAND 
) SPEED REDUCERS 





During a lifetime of trouble-free service, these versatile 
space-saving Cleveland’s will transmit power uniformly, 
smoothly, dependably—under even the most severe 
operating conditions. Cleve.ands actually improve 
through use. Thousands of units have outlasted their 
driven machines. 

During the last half century, Cleveland has designed 
and produced a complete line of standardized and 
special worm gear speed reducers as well as industrial 
worm gearing for built-in drives to handle almost every 
type of power transmission application. 

Now, Cleveland’s use of fan cooling, centrifugally 
cast bronze gears and special heat treatment of alloy 
steel worms permit substantially higher input HP and 
output torque ratings—with smaller units. 

Cleveland’s wide knowledge of worm gear capabilities 
enables their field representatives to offer valuable 
engineering assistance in solving power transmission 
problems. These experienced engineers will gladly pro- 
vide you the advantage of ‘‘on location’”’ advice and 
counsel. 

Write today for your personal copies of the up-to-date 
illustrated Bulletins shown at right. They describe the 
finest, newly-designed line of higher-horsepower worm 
and gear speed reducers— available anywhere in the world. 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 


3279 East 80th Street + Cleveland 4, Ohio & 


CIRCLE 201 ON READER SERVICE CARD 





met @ 1 @ 1S leas 
NTN SS SJ ee 


DEPARTMENTS 


INTERESTING TO NOTE 
COMING NEXT WEEK 
DEVELOPMENTS TO WATCH 
WHAT'S NEW IN RESEARCH 
FROM WASHINGTON 

THE ENGINEERING WEEK 
POINTS OF VIEW 

READER TO EDITOR 
COMING EVENTS 

FY! PERSONAL 

HORIZONS 

SIGNIFICANT COMPONENTS 
REPRINTS 

DESIGN LITERATURE 
ADVERTISERS INDEX 
READER SERVICE CARDS 


PRODUCT DESIGNS 


PRODUCT ENGINEERING - 





McGRAW-HILL WEEKLY FOR DESIGN ENGINEERS 


November 21, 1960 


FEATURED: 


COPPER ALLOYS FOR HIGH-CONDUCTIVITY CASTINGS W K Roots 
Which to specify? Extensive tests gave this reference chart 


THE NEWEST MOLDED PRINTED CIRCUITS 


Stamping circuits on thin film allows more leeway for design 


N L Greenman 


TRY A COMMUNICATIONS GROUP J W Hunton and R W Slade 
It will smooth the flow of technical information 


WHAT'S HAPPENING TO DESIGN EDUCATION? 


Survey of new ideas coming into engineering courses 


E J Tangerman 


LINEAR MOTION IN SEALED SYSTEMS . J P Thorel 


The four types described here include a magnetic jack 


NEW DRAWING SYSTEM TAKES TO THE BOARDS 


It's a way to get isometrics by direct projection 


Staff report 


ONE SPRING RETURNS THE HAND LEVER 
Seven designs you'll want to know about 


L Kasper 


FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


Hi-temp brazing alloys show improved performance 
Space experts predict elastomer trends 
New directions for tungsten-alloy development 


Hi-temp strain test developed by Navy 

Humidity sabotages precision of scales 

New commercial aircraft designed in Britain 

Hydraulic screw nut stops backlash, even with worn threads 


New methods for data display 

Electronic safety device guards electrical equipment 
Simplified high-vacuum gage developed by Germans 
Electronic monitor senses vibrations to 2 millionths of inch 


This ceramic sparks ignition when it's squeezed 
Rubber stamp has remote control 
Photocell banishes fog in planes 


Cover story—reverser-suppressor designed to curtail jet noise 
UN to aid engineering training in underdeveloped countries 
Europe leans on US research for new instruments 
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IN ELECTRONICS... AVIONICS... ASTRIONICS 
ST ic auCO 
TMERMOSTATS 


RANK FIRST 
IN 
PRECISION TEMPERATURE CONTROL 


In today’s military and commercial projects, you 
can’t afford to overlook any one of these important areas 
Reliability, Size, Availability, Economy. 


And because Stevens is in production now on the 
largest number of different types and styles of bimetal 
thermostats, all these advantages are yours automatically 
when you specify Stemco thermostats. 


ist in Reliability. Proven designs, latest production 
techiniques, most stringent inspection procedures. 


1st in Size. Stemco thermostats score in compactness 
and lightness without sacrificing performance. 


ist in Availability. Tooling for most types is in existence 
Flexibility of design cuts lead time on other types. 


ist in Economy. Mass production of many standard 
Stemco types with hundreds of terminal arrangements 
and mounting brackets cuts your costs. 


*Refer to Guide 400EO for U.L. and C.S.A. approved ratings TYPE A* semi-enclosed. Bimetal disc type snap 
A 8 A 


action thermostats; give fast response to 
temperature changes. Can be made to open 
on rise or close on rise. Single-throw with 
double make and break contacts. Operation 
from -20 to 300°F. Lower or higher tempera- 
tures on special order. Average non-inductive 
rating 13.3 amps, 120 VAC; 4 amps, 230 VAC 
and 28 VDC. Various mountings and termi- 
nals available. Bulletin 3000. 


TYPE A hermetically sealed. Electrically similar to 
semi-enclosed Type A. Various mountings, 
including brackets, available. Bulletin 3000 


TYPE MX hermetically sealed. Snap acting bimetal 
disc type units to open on temperature rise. 
2 to 6°F differentials as standard. 1 to 4°F 
differentials available on special order. De- 
pending on duty cycle, normal rating 3 amps, 
115 VAC and 28 VDC for 250,000 cycles 
Various terminals, mountings and brackets 
available. Bulletin 6100 


TYPE MX semi-enclosed. Construction and rating 
similar to MX hermetically sealed type. 
Bulletin 6100 


TYPE M hermetically sealed. Bimetal disc type, 
snap acting thermostats. Also available in 
semi-enclosed. Operation from -20 to 300°F 
Lower and higher temperatures available on 
speciai order. Depending on application, 
rated non-inductive 10 amps, 120 VAC; 3 
amps, 28 VDC. Various terminals, wire leads 
and brackets available. Bulletin 6000. 


TYPE C hermetically sealed. Also semi-enclosed 
styles. Small, positive acting with electrically 
independent bimetal strip for operation from 

10 to 300°F .. Rated at approximately 3 amps, 
depending on application. Hermetically sealed 
type can be furnished as double thermostat 
“alarm’”’ type. Various terminals and mount- 
ings. Bulletin 5000. 


THERMOSTATS 
Bont manufacturing company, inc. 


P.O. Box 1007, Mansfield, Ohio 
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NEXT WEEK IN PRODUCT ENGINEERING 


Evaluating Fluid-filtering Media 


Misunderstandings can make the choice unnecessarily difficult 


This Special 
Report, with its comprehensive comparison tables 


puts you on the right path 


Corrosion Control 


How to get more from parts that have to endure heat in) burners 


What’s New in Bearings and Lubrication 


Novel configurations of journal and gas bearings, a 


ew class of hi-temp lubri 
cants, and an instantaneous friction-testing device 


Nomograph Measures Contents of Elliptical Tanks 


It finds liquid volume or dimensions whether tank is on its side or on end, 


full 
or only partly filled 
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For the Design Engineer. . . 


who desires plain self-aligning 
bearings which can withstand 
high loads and low speeds 
without lubrication 





Oe 


Oe le ee 


It is an established fact that the Unibal _ self alignment, and simplicity of assem 
spherical bearing and the spherical bear bly are retained. However, the long-wear- 
ing rod end have high load-carrying ing, low-friction, self-lubricating, high 
capacities. When a lining of Du Pont’s impact properties of the TFE fluorocar- 
Teflon” is applied in such a way as to _ bon fiber are all “plus” advantages which 
form the bearing surface around the ball, open whole new areas of application 
all the advantages of high load ratings, 


nibal Spherical Bearing 
t sey «<k Sizes to 1.750 O.D 
minimum torque é entia Its w 
nature provit e sell ibrication 
which na made t 0) ible for | nibal 
bearings to run continu ly at moder- 
ate speeds for over a year without 
added lubricant 


TEFLON LINING 


A layer of woven Teflon is 
honded to the outer member 


BRONZE INSERTS , — ; 
Send jor bulle n oj compiete tust Oo] IZ@Ss, load rat 
After several years of engineering and ngs and all data. See your Heim bearing distributor 


testing, The Heim Company has devel- for further information 


oped a method of assembly which pro- - H EB H E I M > QO M P A N » 
vides a securely locked, perfectly - ; denn . 2 pag fay 
bonded lining FAIRFIELD, CONNECTICUT 


PER a SEL 
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DEVELOPMENTS TO WATCH... 


Hi-temp brazing alloys show improved performance 


Brazing alloys offering superior ductility and wettability for heat-resistant metals are 
reported by British and US researchers 

From Mond Nickel Co of Britain comes a series of copper-nickel-manganese-palladium 
illoys for use at temperatures 1000 F and above. Several compositions are reported 
both ternary and quaternary—but all have at least 10% palladium, and most have 
copper contents above 30% (the range is 10 to 70‘ 


1} 


The US-developed alloys also contain substantial percentages of palladium, but with 
additions of silicon and beryllium, and no copper. One composition under test at 
Westinghouse, for instance, has about 55% palladium, 44.25% nickel, 0.25% beryllium 
ind 0.5% silicon. It melts at about 2100 F and is said to produce superior wetting 
of titanium-and-aluminum-bearing high-temperature alloys, and cause little base-metal 
penetration or erosion, even on thin-walled wrought metals. W. Feduska of Westing 
house says it has “adequate” shear strength to 1500 F and good room-temperature 


ductility. 


Space experts predict elastomer trends 


New olefin resins of the highly saturated type, now under development, may eventual 
prove superior to all conventional elastomers in heat and fuel resistance, an Aerospac 
Industries technical committee predicts. They’re not ready for use yet (fuel resistance 
must still be improved), but they show great promise. 

Even now, fluorocarbons, fluorosilicones, and such ternary combinations as butadienc 
crylonitrile-polyvinyl chloride are beginning to replace many of the more familiar 
rubbers (natural, neoprene, butadiene-acrylonitrile, polysulfid n Space Age appl 
cations 

Neoprene, for instance losing out because it cannot meet in 
itions on ozone resistance, flexibility at ultralow temperatur 

Butadiene-acrylonitrile polymers, too, are slated to be 
liners, at least) by polymers offer bett 
low and high temperatures 

[he urethanes, though still limited in process ty and 
mportance is these characteristi ire improved, the committee members believe 


| 
even these elastomers mav eventually be replaced by the newer hig! 


ily-saturated oleh 
[he changes may come sooner than expected because the trem ndous demand 
spurring r | 


Note: | 


New methods for data display 





Conventional dial-pointet ymbina 
tions will be displaced, first by electro 
] > > » ¢ ] > 

luminescent panels and solid-state dis 
plays, and then by microminiaturized 
digital logic networks, another Aer 


space Industries technical commit 
CON VEN TIONAL 
tee reports (see story above MAL -Peeten 


th } COMBINATIONS 


Already, vertica type displays 


use tapes to present an expanded 








scale in a condensed spa ire making 





in 


inroads on the dial-type uni 
electroiuminescent systems (Pk—Oct 
3 60, p +] re coming up fast Che 
d 


to centralize computers and integrate 


igital networks will make it possible 
NEW SYSTEMS for data display will take over a high 
percentage of aircraft applications by 1970 if this Aero 
whole sections of display panels, pe! space Industries Association projection is correct 
mitting more information to be dis 


played more efficiently 
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America’s 


Firstg 


; 


INTERNAL KEY TIE-RODLESS-TYPE SERIES 101A 


Air 150 psi—Hydraulic up to 1500 psi 
Fits where others won't 
Meets J/C Standards, Bulletin 101A 


Ruggedly constructed of steel with bronze bearings, 
this original space-saving cylinder is the most com- 
pact, streamlined and versatile cylinder available. It 
requires one-third less installation space and has a 
greater ratio of power to its size and weight than tie- 
rod-type cylinders with the same bore and psi rating. 
In addition, the ports can be rotated independently to 
any convenient location. It is easier to disassemble, 
for inspection and service and to re-assemble than 
any conventional-type cylinder. And, by using a major- 
ity of standard parts and one or two semi-standard 
parts, this component gives you the advantage of 
special cylinders that do a better job at a nominal cost. 


Like all O-M cylinders, this compact unit has the 
lowest coefficient of friction. !t is designed right to 
seal right . . . to make full-power starts on thrust and 
return strokes .. . to maintain perfect rod alignment 
...and cushion piston shocks. End plugs are tapped 
for universal mounting. 


Coupon brings Bulletin desired. 


Bulletin 101A for Internal Key Tie-Rodless Type Air and 
Hydraulic Cylinders featured above. 

Bulletin 105A—Iimproved Tie-Rod (Heavy-Duty) Cylinders 
Hydraulic 2000 psi; 3000 psi non-shock. 

Bulletin 107—Automation (Heavy-Duty) Air Cylinder for 
200 psi operation. 

Bulletin 108—Automation (Heavy-Duty) Hydraulic Cylinder 
—for 1000 psi operation. 
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All O-M Cylinders are available in 1%" to & bores 
with standard or heavy-duty rods. Complete line of 
mounts and interchangeable parts. Immediate deliv- 
ery on most sizes. MAIL COUPON TODAY. 











ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 


Hove representative cal! 

Send Bulletins 

101A l 107 
105A 108 


NAME POSITION 
COMPANY 
ADDRESS 


city STATE 
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DEVELOPMENTS TO WATCH... 








continued 


Electronic safety device guards electrical equipment 


lo “‘prv’ high-voltage circuits from expensive equipm 

overload conditions, Sorensen & Co has designed ar 

effect, a circuit breaker without vacuum tubes, heated cathod 
Heart of the d« 


is a trio of spark gaps created by thre« 
onnec te to the | 


nt ind 


l elect 


high-voltage power supply, the third to tl 


The spher re so spaced 


that, in normal operation, th¢ 
ind between o1 yf these and the third, will break down at a voltag: 


Tr 
fap 
i equal to 4 
he third gap will break down at 14 the output voltagc 


f equal value and the capacitor is charged to 4 tl 


1 


nutput 


( T utput 

rs during normal operation. But when a short 
CCUTS the load terminals, and the voltage across them is reduced 
oltage on one side of the capacitor also drops to z ] 


| t ZCTO while 
ide, and that of the sphere to which it is connected, re 


they become negative with respect to the load ten 


ircuit 


two electrodes jumps to 14 times the output 
horting the high-voltage supplv and cutting it 
Sorensen says the device is particularly valuabl 


ices, Dut it can 


New-oxide magnets offer light weight, high strength 
\ magnet mmposition with a densitv of on 3.7 an 
versteds is ort b ; Metallurgical Dept It 

y 5 ind 15 O—-said to 
high-saturation m 


1600 versteds BI] 


the 
West German 
Reich of | 


Trequenc\ 
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dc voltage of tl v electrode. those ions which are 
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‘ 
Signal electrode 


ELECTRODE SYSTEM of new partial-pressure indicator is diagramed at left. The 
itself, about 4 in. long, is pictured at right. It’s 


unit 
called a Farvitron 
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Hi-temp strain test 
developed by Navy 


lo study fatigue propert 


netal part in the 


Research Lal engin 


the simp 
1CTC It 
radius of sheetmetal 


places load l'wo 


specimen 
Mis Of a heat-1 t met 

X ire fasten f ri« edu 

f the speci ee diagram 


+ 


the pa tres 
brates 

hange 

remotely 

Krom the « 

irvature ane 


NRL Metallurgy Diy 


the system shows excellent agreement 


engineers 


it room temperatur with result 


obtained by mean ot onventional 


strain gages; and there is good agre 


nent at 1500 F up t 1 Strain of 


ibout 0.18 Above that 


have shown a tendency to crack. This 


spec unens 


has been traced to the method used 


f spotwelding 


or fastening the wires 
New fastenins thods are now under 
nvestigation 

Note I 

developments ¢ PI 


ind Nov 7 


Reactor designed for 
constant-speed operation 


A nuclear reactor 


itself by meat 


that will cont: 
iovel mechanica 
teadback system een designed by 
nuclear engineer I 0 f West 
vood Village 

The device 
peed engine 


output as fi 


C 


(As M 
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NRL STRAIN TEST in progress, with infrared lamp to supply heat, and flags 


on rods to facilitate observation. Diagram 


celerates until it again 
equilibnum, maintaining that 
til a further change occurs 

Moore is patenting the design 
expects its first application will bi 


engines in the 1000-hp rang« 


Humidity sabotages 
precision of scales 


That most sensitive of scak 
nicrobalance, itself sensitive 
to very small changes in relative 
midity, National Bureau of Standards 
points out 

lests at NBS show that enor 


noisture can collect on balance parts 
it relative humidities above 50 
nove the pointer well off-scal 
The cure climination of h 
ypic materials, including dust 
ther foreign particles that collec 


valance part ilso of lacquers 


how a tendency to moistur 
Te ny CXCe cemecl 
sles, NBS Ter 
nsiderati n ditt 
tIheients of mm 
inous materials used 


mstruction, and 


should 
qualities n surface 


New directions for 
tungsten-alloy development 
Although tungste1 | 


mproved in work 
irs, the hunt for more<luctile all 


} 


ntinues. ‘Tungsten-tantalum 


hows how specimen is set up 


Stl ing ! 
lived ip to ex 
tungsten-columbium 
tungsten-vanadium combinations 
peing explored, both here and in 
USSR 
Plotting the ngsten-vanadiun 
yhas diagram oviet metallurgist 
iv allovs with from 40 to 80% tung 
ten show a ductilit In compression 
f less than 57 ind also report that 
inadium lowers the oxidation resist 
Ince tungsten, indicating that thi 
ine of research may not be too pro 
Howeve 5 es irchers be 
much too ea to give an 
statements They making 
o have at 


this 
un 


Better magnets 
coming up 
NI iwneti lle 





(What's wrong with this picture ?) 


Your draftsmen, your productivity, deserve new Hamilton 
space-and-time-saving equipment —from Post 


Hamilton L-Contour Table 

Sturdy, counterbalanced, drawing surface 
travels full 20°—permitting frequent position 
change, greatly reducing fatigue—quickly ad- 
justed to individual requirements for each 
individual job. Board completely stable in all 
positions, horizontal to vertical. Modular con- 
struction permits arrangements to suit specific 
needs—right or left reference desk position 
optional. Ruggedly made, durably finished 
with long-life drawing and reference surfaces. 


Hamilton CL 100 Series 
Side crossrails are eliminated in 
entirely new, canted-leg table—yet 


stability is achieved. Ample drawer space 
for reference, tools, and catalogs—many 
other fine features including Strata-Core 


board, with green linoleum surface 


tilts 0° to 40°. Beautifully styled Sahara- 


Tan finish. 


Is your materials-handling equipment years ahead 


of your engineering-design equipment? 


Materials-handling techniques have made great strides 
during the past decade—and efficient handling is basic 

to productivity. But drafting equipment, too, needs 

to stay with the times. Are your professional 
engineer-draftsmen really equipped to 

realize their full potential? 





In practically all plants, the production cycle begins at 
the drafting board, then is controlled, checked, and 
qualified by this highly professional function—right up 
to, and sometimes through, product delivery. Your draft- 
ing personnel bring your basic product concepts, product 
improvements, and plant operating procedures fo /ife. 


Time and space are raw materials—Hamilton makes the 
most of them. This drafting equipment keeps working fo 
you—because it is manufactured to rigid specifications, 
made of highest quality components—and, hour after 
hour, delivers greater comfort and less fatigue. Because 
drafting equipment is used by peop/e—it must have the 
flexibility and individuality of use and dimension to fit 
each person and each job on the board—each individual 
drafting department problem. 


Become familiar with the entire Hamilton line. We are at 
your service, through our experienced planning engineers, 
to help determine the most productive arrangements for 
your particular needs. 


Hamilton Pian Files 

Every tracing becomes a “top sheet" 
each instantly accessible—when filed 
in the Hamilton ten-drawer unit. Indi- 
vidual sections of various types for 
various filing functions can be assem- 
bled in anumber of arrangements—and 
stacked safely to any practical height 
Tracing lifting mechanism in each of 
the ten shallow drawers, for filing of 
drawings—making each sheet instantly 
and individually accessible. Exception- 
ally rugged and durable. 


For practical, down-to-earth help in solving your drafting 
room modernization problems, consult trained POST 
salesmen and dealer representatives for recommendations 
tailored to your needs. Or, write Frederick Post Company, 
3650 North Avondale Avenue, Chicago 18, Illinois, for 
information on the complete line of POST drafting mate- 
rials and engineering supplies. 


FREDERICK POST COMPANY 


Chicago 90 + Englewood, N. J. « Pittsburgh «+ Detroit 
Milwaukee + Houston « Los Angeles « San Francisco 
Dealers in all principal cities 


SENSITIZED PAPERS, CLOTHS AND FILMS « REPRODUCTION MACHINES « TRACING AND DRAWING MEDIA + DRAWING INSTRUMENTS 
SLIDE RULES AND SCALES + DRAFTING EQUIPMENT AND SUPPLIES + DRAFTING FURNITURE «+ FIELD EQUIPMENT 





its what’s inside 
that counts! 


AND INSIDE LINK-BELT ROLLER BEAR- able in adapter mounting and d 

MAXIMUM SIZE AND NUMBER ING BLOCKS you'll find Link-Belt’s shaft mounting types for shaft 

OF ROLLERS for highest new spherical roller bearings 146” to 12”. Choice of two eff 
with big, mirror-smooth, highest seals: all-purpose steel, multi-laby 
capacity rollers; centrifugally cast rinth seals, or Dacron-contact seals 
precision machined bronze retainers For full details 
heavy, broad-shouldered inner rings call your nearest (183 
1/1 the best features of modern bear Link-Belt office x I 


’ 

o 4 

Stes ing design compactly unitized for Look under BEAR — 
utmost economy and long service INGS in the yellow i —- =e 

. ' 5 

life pages of your tele \ 1% 

v. Ash ye» 

> 


Capacity 


ohn: 


, ‘ as Link-Belt spherical roller bearing phone director 4 
PRECISION MACHINE pillow blocks are self-aligning. Avail for Book 2760 

BRONZE RETAINERS 
smooth, quiet operation 


HIGH, HEAVY INNER RING 
FLANGES for ease of 


tallation a 








SERIES 6800, 6900, 7800, 7900 have 
exceptionally rugged, two piece hous- 
ings—machined as two perfectly 
matched parts providing easy instal- 
lation. 


ur Ofhce, Australia 
Canada, Scarboro (Toronto 134 th Africa, Springs. Representatives 


SELF-ALIGNING BALL AND ROLLER BEARINGS Throughout the World +A 


Se ee LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago Te 
: 3 Serve industry There Are Link-Belt Plants, Warehouses, District Sales 
: 4 Offices and Stock Carrying Distributors in All Principal Cities. Export 
New York 7 Marrickville (Sydney) Brazil, Sao Paul 

Sor 
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REPORT FROM ABROAD... 




















UN to aid engineer training in underdeveloped countries 


British react to 


Miniaturization 


during the next two 


} 
ipplied 


underwa\ 


UNESCO's Natural 


n ambitious program to spur e1 


Sciences Dept plans to get 


vears on a wineer training and research in 


countries 


Nn 


1 ] ] 
1ewly independent and less-developed 


Out of $2.7 
1962, it will finance surveys in 


million budgeted for its natural sciences program fer 1961 and 


African, Asian and Latin American countries to 


pin down existing training and research capacities. ‘Ihe surveys will give develop 


countries an idea of what growth rates they'll need to keep output of engineer 


ing 
in pace with plans to industrialize their economies 

UNESCO will also help by sending experts to plan equipment needs for labora- 
tories, by sponsoring fellowships for specialized training of teaching and research 


UNESCO has established a special 


staffs, and by organizing refresher courses. 


division to carry through the program Ihe division will also administer during 
the next two years about $6 million worth of such projects as setting up a mechani 
cal engineering institute at Durgapur in India, financed by United Nations technical 


issistance and special funds 


Another UNESCO project is to attack the problem of training sufhcient engi- 
neers and scientists, by strengthening science education at the university level. 
In this field it will organize regional and international meetirigs to examine cur 
ricula and course content, send advisors out on missions, award long-term fellow 


ships for studies at doctorate level 


lack of reactors 


that not of then 


reactor compared 


Disturbing Britain’s academicans is the belated discovery one 
universities or technical institutes possesses a researc h or training 


with over 40 installed in the US during the last seven years 


Four British universities and technical colleges are currently reported negotiating 
through Dept of Scientific and Industrial Research (DSIR) for the necessary grants 
and permission to operate research reactors. ‘lhe grants total about $3 million 

Those opposed to the requirement in Britain maintain that, for teaching pur- 
poses, nuclear simulators based on the heat-transfer analogy and the use of cobalt-60 
sources with subcritical assemblies are sufficient. 


] 
i} 


maintains that grad 
UK 


safer 


l his group 


o facilities at research establishments of 


both 


should be confined t 


\gel \ 


uate researc 
\tomic | ind in industry, because it heaper and 


rules roost at Japan’s new product show 


| 11\ Pus took 4 li P hn I it New P 
Show Ministr Industrv, and 
the Dail iv] re plain! 


; 


ybvious defect 


arlier de th roduct 


Japan 


by Industrial not com 


hat Japanese industri 


nat marke 


Olldal 


'ypical of products displayed wer ; sing cflex camera, said t 


; 


smallest miniature indard 35mm film 


nits for 


be the world’s SIZ 


reg ting ciectr ehits orders, } ical instruments 


] 
ma 
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appearances are not deceiving 
THIS P&B 10-AMP RELAY (tS AS RELIABLE AS IT LOOKS 


Our AB relay looks rugged .. . and it is. You can specify it for 
10 amp switching and confidently expect 100,000 cycles. Yet it 
is compact, easily mounted, and does not require special han 
dling. Installation is simple, using your preference of screw 

terminals (adapters), quick connects, 
or dip soldering 

Designers specify the AB for air 
conditioners and other products where 
dependable, continual service is 
paramount. 

These standard AB and ABC relays 
are listed by Underwriters’ Labora 
tories and Canadian Standards 
Association: 

Type Arrangements Type Arrangements 
AB7AY DPST-NO ABC7AY DPST-NO 
AB8AY DPST-NC ABC8AY DPST-N¢ 
ABIIAY DPDT ABCIIAY DPDT 

Coil voltages: 6, 12. 24, 115 and 230 volts AC. 50/60 cycle 


Contact rating 10 amps. 115 volts AC or 5 amps 
230 volts AC noninductive 


L File £-29244 CSA No. 15734 
Write for complete data or contact 
your nearest P&B sales engineer. 


ABC Series—AB series 
plied enclosed in stur 


cover, 14s" x 27% 


AB AND ABC RELAYS 
ENGINEERING DATA 


GENERAL 
Insulaton Resistance 100 me 
Life: 3 mil ycles (me 
Breakdown Voltage: 1500 v 
all elements and er 
Temperature Range: DC 

AC 


Waght: AB —5 ozs. AB 
Terminals: Fit 4" q 

ay be applied t 

g dip soldering 
f shed on request 
Enclosure: ABC Heavy duty d 
Dimensions: 1*444" x 27% 
CONTACTS 
Arrangements DPODT Power: [ 
Matenal: 4" dia ver. Othe t A 
available Resistance 
Lead: 5 amps at 230 v l f Duty 
at 115 volts AC ductive 6 watts at 

amps at 25 volts Ot MOUNTINGS 
COiL AB: Twos 
Voltage: DC: 6 to 110 volts AB 


g tat 


P & B STANDARD RELAYS 
ARE AVAILABLE AT YOUR LOCAL 


ELECTRONIC PARTS DISTRIBUTOR 


@) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 





SILICONE NEWS from Dow Corning 





Why Hire Part-Time Paint? 


SILICONE -ALKYD 
BAKING TYPE 


PP a0 


SILICONE -ALKYO 
hie ORY TYPE 


“**e,, EPOXY ESTER 
EPOXY =, 


Silicone-based paints last longer, cost less 


It makes little sense to keep an employee that doesn’t have the qualifications 
or capacity to do the job. Yet this is, in effect, exactly what many plants 
do when they use maintenance paints that break down shortly after appli 
cahion lo be sure, a coat of paint doesn’t pun h a time clock or demand 


fringe benefits, but it does have to work twenty-four hours a day. Thus, 


its cost of “employment” warrants considerable attention. 


In practice, it’s the interval between paintings that really determines your 
cost. The longer a paint film lasts, the less it costs to use—in time, labor 
and material 


lated 


But perhaps most important are the costs that can’t be calcu 
for example, production lost when facilities must be shut-down 


lor repainting. 


Here’s how you can save. By reducing labor costs and production 
down-time, paints based on Dow Corning Silicones make important contri 
butions to your profit picture. Silicone paints, of course, take just as long 
to apply as do conventional paints. And like other high quality products, 


they are premium priced. But once they're on, they stay on, and on, and 


on, and then your savings start to pile up. 


What makes silic one-based paints the good 


investment they prove to be? The simple 


answer is—greater resistance to the many 


enemies that maintenance coatings must 


face day and night. Included on this list 


cold, 


salt spray, ozone and the many other paint 


are heat moisture, rust, corrosion, 


killers that assault plants and equipment. 


Hot trouble When 
exposed to heat that, on some stacks and 
1000 F, ordinary 
crack, peel and burn away. Moisture 


spots no now. 


mufflers, soars to 


paints 
gets 
in. Rust, corrosion and trouble follow fast. 
But not so when you're using paints made 
Dow They 


are at their best when the “heat’s on” 


with Corning silicone resins 


Some equipment ts hot on one end and 
cold on the other silicone paints hold 
tight on both ends. Film, gloss and color 
retention are excellent as well There’s no 


unsightly chalking, fading or streaking 


Concerning color: silicone-based coatings 


are now available in almost any color 
desired. Hot-running equipment and piping 
coded for increased safety and 
efhiciency And as 


learned 


can be { olor 


refineries have 


some 
plant made more colorful and 


attractive helps improve public relations 


Best for your products, too. Silicone 
paints will work just as hard for you on 
Product 


based on silicones keep color and oloss 


the products you sell finishes 
without fading or chipping just as their 
maintenance-coating fellows do. They stand 
up longer to hard wear, heat and abuse 


improve customer satisfaction. 


It all adds up to this: 
is probably costing you a lot 
it should 
cut in half by using silicone paints that 
100% 


paint maintenance 
more than 
In many cases, this cost can be 
time 


last up to longer. So every 


you think about paint for maintenance 
or products —consider paints based on 
Dow Corning Silicones. Most leading paint 
manufacturers now offer these longer last 
ing coatings coatings that really pro 


tect valuable plants and equipment. 





your copy of “Why Silicone 
Paints Mean Less Maintenance” 
Dept. 7211. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 
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Europe Leans on US Research for New Instruments 


DuersseLporF—A boom in Europe's 
demand for control equipment and 
measuring instruments has led British 
and Continental manufacturers to 
concentrate on production rather than 
research. This emphasis was evident 
it Germany's recent International 
Congress and Exhibition of Measut 
ing Instruments INTERKAMA 
(he European entries revealed noth 
ing that was radically new, but did 
include a wide range of equipment 
that has been transistorized and r 
packaged. A record crowd of 110,000 
from 62 countries attended the show 
European manufacturers genet 
ncede that the US is about 2 . 
uhead of them in the state of the con 
trol arts, and about a year ahead in 
ommercially available designs. Man 
major European manufacturers, pat 
ticularly in Germany, are tied in with 


willing 


US concerns an 


omprehensive flow of information striving to increase computer capacity 
tween maker and user. Siemens Chis is oft hieved by including 
AEG showed transistoriz plug n 

1] . . } _ ] ; 

Ai 


firms are offering stiff comy monoce unit it! rl ‘ 


n the Europear rket. They ind magnetic-amplier outputs. ACEG 
hit 


le } 
udvantag abl f Belgium exh 

equipment off the shel whil units In a comm 
rman firms must ask O1 le- to be compact and econom 


+ 


ror comparabl equipment A Automatic data-logging equipme! 
total of 48 US firms ex THIS ELECTRO-PNEUMATIC CON 
tly or through their Europe in had both pun hed tape and puncit TROL AMPLIFIER, designed by Si 


ubsidiaries, making the US the second card equipment on hand for cu eI mens. was said to combine the 
of electric and pneum 


hibited, either was widely displayed. Many « xhibitor 


largest foreign exhibitor evaluation An inter ¢ el ob vantages 
. ~ ~— ’ . controls electrical controls can 
Great Britain. with 50 exhibitors servable at the , 
transmitted over long distance pne 


. . | ». al 
was the largest: France was third with iway from the britis! matic controls can use very sim 
10. The Communist bloc was repr tape to the 8-channel tay nmon i construction to govern behavior of th 


ented by Hungary with a single stand the US. The Germans gene ' controllers, Also, in this hybrid th 
ind East Germany with a collecti: yuinched tape over magnetic tape 
} } c } | s} } the pneumatic system can be insta 
I mon Wi st other u 

show composed of 14 firm The So n common 1 mo , <6 Gis aaint ohare Gs Sand cant 


rapid, exact diaphragm actuators 


2 ] 7 7 TY y TY y 
viets had a 30-man delegation comb peans, German hrm I elements act. Individual components 
ing the exhibition to take photos computers Many ar \ I 1S such as magnetic amplifier, feedbach 
make sketches and hand out an occa torized. Setting 
sional order No Japan¢ se equipment gs has been reduc 


was displayed this vear, though gen function plug with built 


up ti ) e al inits, power packs, adjustable resist 


ors, can be easily changed 
d by i 


eral opinion holds that Japane se con characteristics and proporti 
trol equipment will soon be strongly trollers. Several computers 
contending for a share of the market larly British, include fa 


\ number of design trends wer wired-core fixed memories 


b 


+ 


discernible at the show. One was some basic operations of the machine 

the increased acceptance of solid-state wr even store some f the more ft 
. : : : 

switching devices. A German manu quently used cycles 


facturer attributes the trend to more Continental designers are 
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A FULLY TRANSISTORIZED desk 
computer, analog type, was shown for 
the first time by Telefunken. All sub 
units are fully self-contained so the 
basic computer can be built up to a 
large installation if desired. Up to & 
of the 15 operational amplifiers can 
be switched over to give an integrator 
summator. The operational amplifiers 
are chopper-stabilized so prolonged 
computations are possible No ven 
tilating or air-conditioning equipment 
is necessary because of the unit's 90-va 
power consumption 


ELECTRONIC CONTROL SYSTEM 
eft) for a planer was shown by 
Brown-Boveri of Baden, Switz 
transistorized table drive is said 
everse without mechanical conta 
ain speed independent of load 
temperature, have constant reversa 
point regardless of speed, and constant 
idjustable acceleration and braking 
torque The feed drive is said to pro 
ide simple 
he pick feed 


tool traverse is finished, and accurate 


accurate preselection of 


a stationary table whe 


16 


production line and lab were shown in 


ibundance. European manufacturers 
have managed to cut prices for such 
cquipment to ibout 4 of US counter 


parts by eliminating gimmicks. Fven 


so, they are having a hard fight—mosth 
Stateside 


Though US devices are said 


unsuccessful—against 


yetition 


1 
I 
+ 


o be about a year ahead of European 
counterparts, analysis instruments 

this continent are good, especiall 
special-purpose equipment such as ga 
moisture monitors, refractometers, su 


And German 


in design of aut 


fer-trace monitors, etc 

has clear supremacy 

matic titration devices 
Exhibitors with items of spec 


terest included 


@® ACEC, a Belgi 
showed a model of an automati 


braking system. Here, maximum train 


speed for a section of track is trans 


mitted to a control unit clamped t 
: 


he rails 


; 


Che unit consists of a tune 


ircuit and three switchable saturab 


; 


reactors. ‘These units transmit « 
trical signals governing allowable spc 
to a logical unit in the locomotive a 
he locomotive passes over the tra 
\ Miller integrator function genera 


then sets up an inverted velocity-tin 


correctior of overrut 


tape digital controls are capable 


handling ingula functions 
straight-line 


length 


measurements ol 
Block 


Brown-Boveri's 


diagram (right) of 


digital controls for 
measuring cutting 
stock shows planer machine (1) witl 
associated equipment 
cludes drive motor (2) 


axial blower (4) 


positioning and 


Table drive in 
tacho genera 
Ward-Leor 


motor 


tor (3) 


rd generator (5) phase ac 


(6 intermediate exciter (7) main 


PERFORATED-TAPE controlled plot 
ting table, designed by Zuse K G of 
tad Hersfeld, has a 
which moves in a cross direction and 


plotting sad 
a plotting table. which moves longi 
tudinally. Plotting accuracy was dem 
onstrated at the show by passing th 
tape through the scanning head three 
times in succession. . er the third 
pass, only slight thickening of the line 


was discernible 


tac 
tits 


raking system 
. | le ktro Mechan KR \sl 
liarv of AEG snow 
geared magnetic-pal 
rapid two-dir 
yutput fron 
The unit 
laximum output shaft speed yf 
ym when clutch is fully engaged 
devel yp Maximum t 


h utch 


position indicator (12) 

em for readjusting pointers on dest 
electronic control amplifier 14 
ence input unit (15 Feed d 
udes ds motor (16) plane 

‘); contactless pulse gener 
) evaluator (19) switching 
mplifier (20); selenium rectifier 


electro switch fo feed (22) contre 
units (25) 
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Vane Pumps Improved 
for Hydraulic Circuits 


PROTI 


ELECTRONIC DIAGRAM READER, by Siemens of Munich, will scan a 958-ft 
4 trained planimeter operator would 


long strip chart and evaluate it in 25 min 
It’s the first showing of this Siemens 


need several days to complete the feat 


instrument 


ch 
© Ampex ¢ 
VIS‘ subsidia 


nents of the clutch. Am xtended-frequen 


transmitted by the corder-repti 


lated from zero to 
; 


@ Kk lektro-Mechanik als \ | ti ) 
j ) | OOO ft 


100 th 
| be 


) 


lectro-hydraulic edge « n t nm it 
~ to ' } n Felix Giordano, Detroit News Bureau 


i vibr 


photoelectri device us eitl ! i 
mission or reflection 4 det ® Kay 
inv wandering stri el oC howed e fir I : 
] ae : ' yal HCY ‘ 1] whicl ' ’ . 
Such deviation is measured nal di ' sogadiber Rotary Engine Appears 
| pL Again, Via Japan 


passed tput 
3D 

he fins « | ne having 

thod cil Ip lavil Tory 
rn 


r i 
—Jim Morrison, Bonn Bureau 


mount of devia 
powe}t cvlinder to 
f the material ree] 
© Taylor ral son ‘ Hydrogen Fused 
"9 for Split Second 


BERKELEY, CALII 


more fh 


v a pend 
linked » transduce 
electric displacement 
nal is fed to a center 
designers sav that the instrument 
be set up and left in position for 1 than 


months with its zero remainin: nergy pel 
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Bar becomes aringin 
easy steps, 5 of which 
(1) circling the piece, 

(2) form for welding, 

(3) flash butt welded, 

(4) rolled to shape, 

(5) sized, 


This earthmover is tougher 


because of steel rims 
made with (iss) Special Sections 


The wheel rim of this rugged earthmover is made from four special steel sections supplied 
by United States Steel. These are special bar shapes rolled to the approximate cross section 
and then formed into rings by Firestone Steel Products Company. This process eliminates 
many machining operations, saves steel, prevents large scrap losses and results in fast 
production of a superior product. 

The part illustrated is the gutter section of a tubeless tire rim made by Firestone Steel 
Products Company. Special sections are used also because they result in straighter pieces 
and eliminate lateral camber. They get more uniform contact between this gutter section 
and the locking ring—another USS Special Section. Firestone engineers are convinced 
that steel is the best material they could use that would give the strength and uniform- 
ity needed for this type of rim. 

Why not find out what USS Special Sections can do for you? Write for our free booklet 
illustrating the many intricate shapes already being produced. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. ISS yistered trademark 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!—San Francisco 
Tennessee Coai & lron—Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 


Fs 
Re. ¥ . 
4 


| dnethieiadadeall 


: ™= 
£ 


a4 
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; 


inued from page 17 


iounced that its version of the engine 
vas almost ready for commercial sale 
\ recent check with the 


rought a “no comment” 


Company 
regarding 
mimercial production. It is known 
that a special group was formed fot 
and it 
laimed that the problem of seal fail 
has been solved by joint develop 


nt between CW and NSI 


ngineering development 


PRODUCTION IN 18 MONTHS 


Putting together these fact it 
ossible that Toyo Kogyo could be in 
production within 18 
1] 


maller-than-200-hp engine 


months on it 
he larger 
init, with its more complex problem 
ealing and production as planned 
Curtiss-Wright, mav_ take 


\nd other engineering problems in 


longer 


the over 200-hp sizes are believed to 


} exist ca 


Manifolds Replace Pipe 


Hydraulic manifolds, assembled by 


brazing 


British Designing New Commercial Aircraft 


Britain’s aircraft 
still frustrated in the 


LONDON industry, 


held, has 
taken two important steps at either 


space 


end of the aircraft spectrum. It has 
formed a general-aviation manufactur 
ing group, headed by Europe’s largest 
car-body maker; and it has 
detailed d sign 
studv—of a 


General 


not jus 
Mach + 
iviation, previously non 
existent in the UK, will now be repr 
owned subsidiar 
Pressed Steel Co of 
Oxford. The company has 
Auster Aircraft Ltd, Brit 
uin’s largest private plane maker, and 
with FG 


foremost designers of light 


sented by a wholly 
formed by the 
Cowley, 
taken over 
has formed an association 
Miles Ltd, 
urcraft in Britain. The group is ex 
ected to mop up other smaller manu 


facturing interests in the industry 


cover plates on either side of 


heavy center plate, are now being produced in large sizes. The center plate ha 


assages burned or milled through 


in a printed circuit pattern, meeting holes 


n the cover plate where valves or other system components are attached. The 


ter plate is ground, then copper-plated. 
en, with a long cycle to minimize warpage 


layers, depending on circuit 


complexity; 


The three plates are brazed in an 
Manifolds may have 5, 7 or 
thin connecting and 


more 
sealing 


eets alternate with heavy plates cut with passageways. Thus Almo Manifold 


ol Co, 


Centerline, Mich, 
interconnecting 


meycomb of 


passageways 


which holds a patent on the system, provides a 


without a single 


pipelin 


Peter Masefield, head of the new 


subsidiary, proposes to introduce an 
entirely new and whollv British range 
of club and executive aircraft. Pressed 
Steel makes many of 
for the 


to utilize 


the car bodies 
Rootes group; it is expected 


ilities of the 


marketing fac 
motor group, as we iS manutfa 
know-how in trim l 
peting with the gi Uy 
gents for Piper, Cessna and B 
raft, which together sold more than 
$1 million worth of urplan s in the 
UK in just over 
British-made 

powered by Continental engines mad 


Rolls Rovece 


rthodox, but 


month he 


aircraft, which w e 


under license by 
pected to be entirely 
heaper than US produced un 
Award of a $l-million detailed d 
ign study of a Mach 2.3 airliner to 
the British Aircraft Corp marks 
British of the higher 


ilternative his 


; 


ipan 
donment by the 
Mach 


steel model is « 


peed 


t msid da D 


inl 
md the state of the art 

The Mach 2.3 design is said to be 
delta 
six Olympus turbojets develope: 
give 30,000-Ib thrust eacl But 


configuration, powcred 


} 
Siin 


ust arrangement 1s wide 


mixed powerplant 


en choice and } 


‘I 
ramjets and turbojets, or even giant 
turbofans, developed from the ne 
| possible alternat . 


turbo)et—al 


First Infrared Microscope Is 
US Product—Made in Japan 


lfoxyo—Nippon Electric Compan 
NEC the International Telephone 
& Telegraph affiliate which is one of 
electronics produ 


mnounces it has produced th 


Japan’s major 


first infrared microscopé 
NEC #ssav 


nly 28x 16x7 in. and weighing on 


the device, measut 


lb, consists of an infrared projector 
with 


vhich gives visible image 


electronic miucroscope 
Infrared 


substances such 


) iple d 


ible to penetrate 


licon and human body cell ich 
usually impervious to visible light 
NEC said the will prol bl 
used in production of high-pur 
metallic silicon. Engineers 
t] . ] 
1¢ microse ype reveals 


thus 


lhev believe 


de Vice 


her« 

displacem« nt 
accurately esti 
that the 
device has wide application in medi 1 


ind biological sciences * 


lines in silicon, 


mating quality 
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Fewer Parts, Less Work—Better Dimensional Control 


Four major machined forgings and six small details f three stiffening ribs. Over 100 fusion welds were needed 
(stiffeners and tangs) replace 108 machined parts in this n former design. Required dimensiona! control, formerly 
4 O Smith Co redesign of a pylon box for Convair’s B-58 very difficult to maintain, is now easily achieved. Material 
Assembling procedure consists of six flashweld operations is AMS 6428, similar to AISI 4337—and modified mainly 


that join the major forgings, followed by fusion welding yy addition of vanadiun 


Yugoslav Industry Seeks Instruments Abroad 
\W ASHINGTO ig via is in th ranked first a ipplier, tollowe« 
midst of 1 intensive dustrializ zechoshovakia, the United Kingdon 
rticular empha st Germany, the US and 
This building } 
mpant d 


r+ 


S Steel’s advance design ideas are based 


| 
rements for some 10.000 varieties of 


et owered 


Wii 


king offe. oad (PI 


o ht nto the cabin { oad quipmer!l 


protects the coc} tained power 
for maximun to level building 


with extrusio! r-1 stee 
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‘This new Westinghouse BF relay .. . saves inches here... 














This new Westinghouse BF relay is small and can be butted one against the other 
so that your control panels can be reduced in size as much as 50%. Result: valuable 
plant floor space available for additional machines. Because the relay is specifically 
designed for automated machine tools, you cut installed costs more than 20%. 


And since this relay is in stock, you get these savings NOW. 





feet here... 








Want more information on the 6-amp, 300-volt BF and its companion, the 
10-amp, 600-volt AF? Contact your nearest Westinghouse representative ... or write 


Westinghouse Electric Corporation, Standard Control Division, Beaver, Pa. 


vou can be sure...ifits Westinghouse (wy) 
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POINTS OF VIEW 


THE QUESTION: 


Are advanced degrees 


essential 


to R & D work? 


Lhere 1 of rtage f quahhes | p 
n some research and development fields, and the competi 
tion for top people places emphasis on their qualification 
in the form of degrees they hold. The fact that a man h 
been accepted to work for a higher degree at a good schoo 


in itself is a recommendation. What | am saving is that 


P takes more than just a bachelor’s degree to be accept 
Advanced degrees always have been important. for 


idvanced work at good schools 

t that one holds an advanced degree, an MS I'he company looking at a prospective employe, pat 
rate, means that he has taken more training, more ticularly one who has had little experience, finds it difficult 

+) 


n for a particular job, and consequently is bette: to judge whether he will be successful in a research situa 


qualified than the person who has not taken that same tion where he is called upon to direct himself for a good 
degree of training. There has been for many vears and part of his working time, and where he’s expected to us 
there is now an increasing tendency on the part of com his imagination to come up with new ideas. As a result 
yanies engaged in research and development to look for the company feels more confident if the man has a high 
iolders of advanced degrees in their applicants. Som« degree from a good university, since this ts prima faci 


ompanies have gotten the name of being PhD collectors evidence that he has those qualities, even though his field 


. 
i 
} 
I mci 
they want 


they won't hire anvone unless he has a doctorate his of studies may be quite different from what in 


in exaggeration him to do 


ALBERT R HIBBS 


Chief, Division of the Space Sciences 


Jet Propulsion Laboratory, Cal 





“The day of the lone inventor is nearly over 
though I will admit 
wild-eved scientist 
make a 
techniqu 
loday a 
must wor 
ind more 


\ has OT ipplied | 


»btain 
future e of portal nti technological advan 
—Dr AM ZAREM 


President 


ment im 


Electro-Optical Systems In« 


Pasadena, Calif 
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Advanced degrees are essential 


“More than 50 of our scientists are PhDs 


Dr RICHARD C POTTER 
technical staff development Dr MICHAEL FERENCE JR 
Ramo-Wooldridge Div Exe t irect si titi alo 

tamo Wooldridge In 








An advanced degree is not essential, but 


vho hone ' all | a 


Ch 
1 study and the train 


i in research techniques 


CHARLES J BURTON 


that come with graduate w 
juip a technical mai ( \ Researcl 
andiing many of toc normously difficult problems 


PRODUCT ENGINEERING - NOVEMBER 21, 1960 














| problems 


| 
| 























“CHIEF DESIGNER 
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“Miniaturization makes power transmission 


extra-tough... but G. Ss. Precision Gearing 
specialists can give us a big head-start on our new designs." 


“For years we've brought in G.S. Precision Gear- 
ing experts at beginning stages of design jobs 
—and it has paid off, whether in modifying 
existing products or breaking trail in radically 
new directions. Miniaturization has given us 
even tougher Precision Gearing problems — but 
G.S. is still saving us all kinds of grief by lead- 
ing us to practical power transmission methods 
tl 


> 


early in the game. 


“GS. full of 

Spurs, Spiral, Bevels, Helicals, 
Internals, Zerols, Clusters, Ratchets, Splines, 
Hobbing, 


free to prescribe the right kind of Gearing — 


makes the range Small and Inter- 


mediate Gearing 


Worm Gearing. That means they’re 


YOU'LL FIND G. Ss. GEARING 
IN TOP QUALITY PRODUCTS LIKE THESE... 


Adding Machines « Aircraft Carburetors & Fuel Metering Systems «+ Ai: 
craft Inst 
Systems + Business Machines + Check Signing & Protecting Machines 
Clippers f 
Machines + Coin Changers & Counters « Communication Equipment 
Contro 
Sanders, Sc 
Appliances 
Grinders 


* Lawn Sprinklers « Machine Tools + 


oucers «¢ 


Military Equipment 


Projectors « Optical Instruments « Outboard Motors « Pneumatic Produc 


Strap Stretchers + Step Switches + Tapping, Drilling & Threading Equip 


ment 


Telephone Dials Television Sets Thermostatic Controls 
Typewriters «+ Vending Machines +» Washing Machines 


SEND FOR G.S. j/lustrated folder! See where and how 
we mass-manufacture Small Gearing to uniformly fine toler- 
ances. Folder contains 23 pictures of Small Gears, plant view, 
as well as Diametral and Circular Pitch Tables. Ask for your 
copy on company stationery, ple ase! 


“IT guess it all boils down to this: 


or Barbers, Animal Shearing & Hedge Trimming « Cloth Cutting 


Mechanisms « Electric Fans « Electric Motors « Floor Polishers, 
ubbers, Sweepers « Food & Drink Mixers, Blenders « Home 
Meat Tenderizer: 


Motion Picture Cameras & 
7; 
tion Tools + Radio & Radar Tuning Assemblies + Radio Anti-backlash j 
Gears + Range Finders + Record Changers + Sewing Machines «+ Steel Lr 


and then turn around and produce it right, run 
after run (as our production people will tell you). 


We want top 
quality, so we deal with top sources—and GS. 
is known all over the country (among both big 
and little companies) as the source of precision- 
made Small and Intermediate Gearing in pro- 
duction quantities — which, of course, means 
And one other 
thing that means a lot to all of us—their men 


production economies. there’s 


are mighty nice guys to work with! Id recom- 
mend that you put them on your design team 
when you come up against a Precision Gearing 
problem.” 


FRACTIONAL "Oe 
- 


nents and Radios « Automatic Musical Instruments « Automation 


. 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 
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SPURS * SPIRALS * HELICALS © BEVELS * INTERNALS 
WORM GEARING RACKS * THREAD GRINDING 


WORLD'S’ LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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NEw 
“BUILDING 
BLOCKS” 


... for automatic riveting 


The narrow wedge shape of Milford’s new 
air-actuated riveters permits unusually close 
riveting. Both models can be combined with 
sliding-fixtures, indexing tables or similar 
attachments to give greatest flexibility of 
assembly. Air-operated toggle action assures 
fast and safe action. Model 56 handles tubu 
lar rivets from 4%” diameter x %” length 
Model 57 from 3/16” diameter x 3/4” length 


Group these new “Building Blocks” to suit 
your own production needs. Use them singly 
in pairs, in threes, fours or even fives. Multi 
ple riveting is the newest answer to reducing 
production costs 


For more new ideas, tips and technical 
data on tubular rivets and rivet-setting ma 
chines, ask your Milford Representative for a 
look at Milford’s new MANUAL OF MODERN 
RIVETING PRACTICE 


MILFORD 











ee eos we | READER To EDITOR | 


‘ 
odel 56 


Industrial Designer or Engineer? 
lo the Ed 


M 
3 
ene 
be 


Milford’s Models 
56 and 57 offer 
unlimited 
flexibility in 


automatic assembly 


MILFORD RIVET 
& MACHINE CoO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF. 
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OF PERFORMANCE 


IN HYDRAULIC 
TRANSMISSION 
LINES 


Failure in a fluid power transmission line is 
usually costly, with expensive equipment down 
production delays and idle manpower until re- 
pairs can be made. 


To hold such breakdowns to a minimum 
Anchor. has not only established rigid: quality 
standards to which all Anchor Hydraulic Hose 
Assemblies must conform, but makes frequent 
tests and inspections of materials and workman- 
ship to ensure conformity to these high standards 


Because of this, the Anchor emblem on any 
piece of hydraulic equipment is a real ‘pledge 
of performance” and service. 


COMING EVENTS 
NOVEMBER 


27-Dec. 2 
ianical | 
Stat 


DECEMBER 


5-8 t | ANCHOR HOSE ASSEMBLIES with 2-Wire Braid Hose to 100 PSI for 2” 
Jat f ANCHOR Pressed-On Couplings ore 1.D. Spiral Wire Suction Hose 


available for high, medium and low 
9 


ANCHOR 4-BOLT SPLIT-FLANGE "O 
RING HEAD COUPLINGS ore avail 
able in a wide range of sizes for 


Andy Anchor pressure service with moximum work 

says: ing pressures ranging from 12,500 

PS! for >," 1.D. 6 Ply Super Spiral 

Send for catalox Hose to 100 PSI for 2” 1.D. Spiral 
Jescribing the Wire Suction Hose 


high, medium ond lower pressure 


opplications 


ANCHOR ADAPTER UNIONS, PIPE 


JANUARY 


9-11 


omplete Anch 


— 


> 


PRODUCT ENGINEERING - NOVEMBER 21, 1960 


ANCHOR REUSABLE COUPLINGS - 
Regulor or Clamp Type, are available 
for emergency repoir and year-to 
year superior performance for high 
medium and low pressure service 


ranging from 5000 PSI for “4 LD 


FITTINGS, SAE BOSS TYPE FITTINGS 
A complete line of Pipe and Tube 
Fittings, Adapter Unions and SAE 
Boss Type Fittings ore offered in a 
variety of styles and sizes to satisfy 


the requirements of any installation 


377 North Fourth Street, Libertyville, tlinois 
Bronch Plants: Dallas, Tex., Plymouth, Mich. 
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New way to build a box-or a wall 
Reynolds Aluminum Snap-Lock 


Here’s a new, cost-cutting way to put a panel 
together—a panel made with strong light- 
weight, rustfree Reynolds Aluminum. The new 
fabricating method: Reynolds Aluminum 
Snap-Lock Extrusions. 

With these extrusions, and their exclusive 
interlocking design, you can build a strong, 
rigid wall, or floor, or panel by just snapping 
sections together. You eliminate a lot of weld- 
ing and a lot of rivets; and the joints are secure, 
strong, and permanent. 

The panel you build with Reynolds inter- 
locking extrusions is really solid, because 
the design provides integral reinforcing at 
every joint . . . or between joints as required. 
You can achieve major production savings 


with fast, efficient snap-lock fabrication 
methods, but the savings don’t end there. With 
Reynolds Aluminum extrusions, you can pre- 
fabricate sections of panels conveniently in a 
shop, assemble or erect the sections easily and 
quickly at the job site. 

Although the basic idea behind all Reynolds 
Snap-Lock Extrusions is the same, the design 
can be varied to meet specific job require- 
ments. Already, variations of the interlocking 
extrusion idea have proved themselves, in pro- 
duction and performance benefits, in such 
wide-ranging uses as electrical switchgear, 
containers, ship deckhouses, airplane hangar 
doors, and temporary or portable tool houses. 
If you have a “box’”’ to build (from a small 
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Containers made with Reynolds extrusions com- 
bine aluminum's light weight with extra strength 
and rigidity. 


(don’t weld it or rivet it...snap it!) 


—or a floor isi cetans 


Electrical substation unit built with Reynolds 
extrusions is strong, rigid, thanks to integrally- 


Extrusions reinforcing extrusion ihe 


container to a warehouse building) or a floor 
or a panel of any kind, see how many rivets 
and how much welding you can save. In- 
vestigate Reynolds Aluminum Snap-Lock 
Extrusions. For details, contact your local 
Reynolds office, or write Reynolds Metals 
Company, P.O. Box 2346-HN, Richmond 18, Va. 


Watch Reynolds new TV show 
“Harrigan & Son", Fridays; 
also ‘‘All Star Golf’, Saturdays—ABC-TV 


Reynolds Snap-Lock extrusions cut welding 
time, fabrication and erection costs in construc- 
tion of water-tight ship deckhouse. 
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AUTOMATIC 


TS HIM TI] | Lor Your Inrormarion senor 


Pneumatic Music with built-in encores 
ad 3 4 1 8 yrtal ho chamber that 


( 


—j 3 Bi —leasie), | I ore : ind t uenes f so 


possible reg raress 
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} 


cho time from 
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1 reverberation dial mak 
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Self-buckling belts and keys 
Mag 


with 


New “Mite” 71 


hk t 


The “MITE” 71 can be easily field- 

changed, without special tools, from 

High-to-Low or Low-to-High signal 

selection. Hysteresis-free diaphragm MAGNETIC KEY RING and dog collar ar 
assures rapid switch-over at mini- oneal in, ‘hee 
mum pressure differential. 


— 


ittractive products coming 


e@ Rugged, simple construction 
One free-floating part 
Overall Dimensions — 

2%” dia. X 2%” long 
Connections — %” NPT 


SELECTING HIGH SIGNAL 
HIGH LOW LOW HIGH 


SELECTING LOW SIGNA 
HIGH LOW LOW HIGH 


detailed information on the 


“MITE” Series, contact 
] 


GEORGE 
balance 


DAHL 
then ha-cha 
COMPANY, INC. backwards, moving one foot 
86 TUPELO STREET wibbling or wobbbling as the 


BRISTOL, RHODE ISLAND be. Monsanto, which suppli 
CLifford 3-9500 4 ! 


VALVES AND CONTROLS FOR THE pact styrene for the gadg 
COMMUNICATIONS, PROCESS aha ie Dain Tae 
AIRCRAFT AND MARINE INDUSTRIES ill rival the hula hoop 
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Delrin 


one of Du Pont's versatile 
engineering materials 


Pump parts of DELRIN 
cut costs...reduce 
horsepower requirements 


Here is a new gear pump that attains 
the maximum advantages of its pat 
ented design features by using Du Pont 
DELRIN acetal resin for all the major 
parts (housing, gears, bearings, cover 
plates, bypass valve and drivesheave 
Compared with rotary pumps now 
made in brassand other metals, thenew 
pump of DELRIN has better efficiency, 
less heat buildup, improved bearing 
characteristics with no lubrication, 
quieter operation and longer life. The 
manufacturer reports that the low 
friction of DELRIN reduces horsepower 
requirements as much as 50% over 
comparable models in brass 


In addition, economical injection 
molding of these parts to close toler 
ances— plus the elimination of expen 
sive finishing operations 
the greatest possible savings in pump 
cost. The pump parts are molded by 
Artag Plastics Corporation and Chi 


prov ides 


cago Molded Products for Planet 
Products of Chicago, Illinois 

As in most applications, it is a com 
bination of property advantages that 
makes DELRIN outstanding in per 
formance. The different parts of the 
pump depend, in varying degrees, on 
such properties of DELRIN as: high 
strength, stiffness, creep resistance 
corrosion resistance, non-lubricated 
bearing characteristics, low friction 
dimensional! stability, abrasion resist 
ance and excellent fatigue life while 
subjected to a range of temperatures 
and environments 


On the following page, you'll find 
more examples of how these proper 
ties are being used to improve the 
performance and lower the produc 
tion costs of a variety of pumps. The 
details may well stimulate your think 
ing about the advantages of DeELRIN 
for your products 





one of Du Pont's versatile 
engineering materials 





How parts of DELRIN’* improve pump performance 


WALKER lubricator uses DELRIN for the pumping unit of a new im- 
proved central lubricator for vehicles. Here the high temperature 
strength of DELRIN is a prime requirement—the pump body must 
withstand under-the-hood temperatures up to 250°F. Pump body, 
cap, check valve and tube connector are all economically injection- 
molded of DELRIN. They meet the exacting mechanical requirements 
for the pump in addition to providing major savings in manufactur- 
ing costs. (Molded by G. Felsenthal and Sons, Chicago, Illinois, for 
Walker Manufacturing Co., Racine, Wisconsin. ) 





CLAYTON MARK jet pump has an improved volute housing and venturi 
assembly of DELRIN, replacing the former combination of cast iron 
and brass, and offers significant advantages in both cost and pump- 
ing efficiency. Creep resistance, abrasion resistance and dimensional 
stability, even under elevated temperatures, are necessary here. The 
two parts of DELRIN are easily and economically joined by spin weld- 
ing. (Molded by Chicago Molded Products, Chicago, Illinois, for 
Clayton Mark Company, Evanston, Illinois.) 





RED JACKET “Trailblazer’’ jet pump uses new injection-molded im 
pellers of DELRIN, because these parts give superior performance over 
comparable models in brass through increased efficiency, greater 
abrasion resistance, reduced mineral buildup and longer life. In ad 
dition, the use of DELRIN resulted in a 35% saving in impeller costs 

Molded by Chicago Molded Products, Chicago, Illinois, for Red 
Jacket Manufacturing Company, Davenport, lowa 





RED JACKET “Custom Submerga’’, a new submersible pump, uses 
DELRIN to achieve new high standards of performance and depend 
ability. In each of the stages, DELRIN replaces brass for the impeller, 
bowl and diffuser. The fatigue endurance,strength and resistance 
to creep and corrosion of DELRIN are particularly valuable. According 
to the manufacturer, precision-molded parts of DELRIN provide an 
85-90% cost saving over comparable parts in brass 





These are only a few examples, selected from one particular 

field, of the many ways in which De.rin is improving designs POLYCHEMICALS 
and effecting economies in hundreds of applications across a 

broad range of industries. Why not translate the cost and per DEPARTMENT 
formance advantages of De.rin acetal resin in terms of your 


product? Mail the coupon below for further information. one 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
E. I. du Pont de Nemours & Co. (Inc.), Dept. B-1 3 4 


Room 2507-D Nemours Building, Wilmington 98, Delaware D Ee L = | rN] 
I am interested in evaluating DELRIN for the following use: 


Name c— a —_ Alathon Zytel Lucite 


Company —. __Position___ 





Street 





City = ——— £— 


In Canada: Du Pont of Canada Limited, P. O. Box 660, Montreal, Quebec 





HOW TO CUT COSTS, 
BOOST PRODUCT APPEAL WITH 


THOMAS STRIP 
PRE-COATED STEEL  e::.. 


oll; am 
> \ ' _ 


Pittsburgh Steel Company baie — 





Pittsburgh Steel Company 


Brass Coated 
‘“strongly helped us compete 
against low-cost, brass plated imports.”’ 
That’s acclaim John A. Long, vice 
president-general manager, Long Man- 
ufacturing Co. Inc., gives Thomas 
Strip’s coated steel. Long, of 
Petersburg, Va., is the nation’s second 
largest luggage hardware maker. It was 
hard hit by foreign-made brass locks. 
“It was a crucial time in one of our big 
markets,”’ says Sales Manager Edward 
C. Coleman. “‘We started looking for 
new methods and materials. Now, with 
new designs and using Thomas brass 
coated strip, we’re able to fight foreign 
competitors.”’ Eliminating plating and 
hand polishing with brass coated strip, 
buffed and lacquered on one side, Long 
trimmed 11 production steps. Result 
50% cost saving on compact-type lug 
gage lock. Thomas Strip maintains 
product quality, helps Long increase 
die life; clear lacquer coat acts as lubri 
cant in forming, prevents galling, and 
preserves product finish in inventory 
and in handling 


Luggage Locks 


strip 


brass 


AS STRIP: TRIMS METAL COSTS, 


SAVES PRODUCTION STEPS, UPGRADES PRODUCTS 


Metal fabricators get a head start 
toward material and production sav- 
ings with Thomas Strip’s coated steel 
specialties. 

Combining the beauty and utility 
of costlier metals with the strength, 
economy and formability of steel, 
Thomas Strip also offers greater 
product versatility, durability, buy er 
appeal and design potential. 

Here are benefits available to you 
in Thomas Strip: 

« Shortens Manufacturing 
Cycle—Precoated Thomas Strip is 
ready to fabricate when it’s deliv- 
ered. Initial preparation, cleaning, 
buffing, final finishing are already 
done in many cases 
ahead in production. 

e Provides Economy of Steel 
By replacing more expensive metals, 
but retaining their finish or func- 


you're steps 


tional properties, precoated Thomas 
Strip reduces material costs. 

« Fabricates Easily— Electro- 
lytically applied, hot-dipped, painted 
or bonded, Thomas Strip coatings 


endure fabrication as readily as easy 
to-work base steel. 

« Cuts Plating Costs 
as final finish or as base for further 


Serving 


plating or painting, Thomas Strip 
eliminates or at least reduces fabri- 
cators’ piece-plating expense. 

« More Pieces Per Pound 
Precision rolling and plating to ex 
tremely close tolerances give maxi- 
mum yield in parts per pound. 

A study of the experiences of 
Thomas Strip users pictured on these 
pages should convince you of the 
benefits available to your product 
application—or to that product idea 
in the back of your mind. Read them 

If you need more convincing, de 
tailed literature and samples are 
yours for the asking. 

Better yet, contact one of the 
Thomas Strip District Sales Offices 
on the last page and ask for engineer- 
ing or design help. And tell them 
you'd like to see our new slide film, 
“Bright, Modern Metals Provide 
Proof of the Pudding.”’ 


Accordion Doors—Plastic Coated 
[homas Strip replaced hand laminat 

ing for “lead rail” of STEELITE plas 
Clopay 
Corporation, Cincinnati, Ohio. Strip is 
roll formed with six 90° bends, ribbed 
and punched for rivets and door handle 
Plastic 

pression 


tic folding doors made by 


endures stretching and com 
Also maintains “ 


to pass 100° 


pertect lami 
nation” inspection, says 


Washburn 


left foreground) are as 


Purchasing Agent Lewis H 
Formed rails 
sembled on rivet bench 


wa 





Pittsburgh Steel Company 





Boiler Tops—Lacquered Strip is 
spun formed by Edwards Engineering 
Corp., Pompton Plains, N. J., for boiler 
tops and top collars in packaged heat- 
ing systems. Lacquer coat on Thomas 
Strip’s aluminum-killed, drawing qual- 
ity steel adheres without chipping or 
peeling. Edwards also uses lacquered 
strip to roll form back plates and front 
shields for baseboard units. Purchasing 
Agent John Bush says: “Thomas is 
more flexible and cooperative in giving 
us a quality product. We cut six steps, 
gained 1,500 sq. ft. of work space and 
eliminated fire hazards when we switched 
to prepainted strip. But most impor- 
tant, we can custom cut baseboard units 
to extra long lengths from prepainted 
coils.” Edwards buys .029” strip lac- 
quered white on one side in 10.500” 
and 5.625” widths; 23” width, beige 
lacquered on two sides 


Aa. aan 82 = _ 
Battery Cans—Nickel Coated Thomas Strip is used by Cly-Del Manufacturing . 
Co., Waterbury, Conn., to produce mercury battery cases for P. R. Mallory Co. Exam- 
RUBE? 
“7 0 


ple: RM-502 inner can, drawn by an Eyelet process from 2'4” by .010” strip 


~~ 


non-scalloping steel with .000125” nickel coat both sides must produce can 1.776 
by .506” O.D. without draw rings, burrs, earing, peeling or flaking. Thomas has sup 
plied nickel coated strip to Cly-Del nearly 20 years. ‘‘Precoated strip does this job 
better than if we plate after forming,”’ says Purchasing Agent Raymond W. Drufva 
“There’s not much competition for Thomas in nickel coated strip for close tolerance 
work. It’s the only producer able to supply the material we need for these battery cans.” 





ipstic ases ‘Xopper Coated strip means a material cost saving for Truelove i 
I tick B ( r ( ted stri; t t for T | . , 
& Maclean, Inc., Waterbury, Conn., Eyelet stampings specialists. Normally a brass ney... 
part, a single style of this drawn shell, is produced at rate of 5 million yearly. Firm ~~ - 
buys AK, non-scalloping, close gage ‘+ .0005") copper coated Thomas Strip for duc 4 ~ ~ 
tility, die lubricating and finish plating properties. Co-owners Tom Truelove and 
g I pro} 
Don Maclean say: ““We wouldn’t attempt some of these jobs unless the material was J 


copper coated steel. Generally it’s no harder to work steel than brass when the steel is * 
Thomas Strip’s copper coated. There’s not much competition for Thomas in this line.” 


Top photo shows copper coated lipstick bases being packaged with magnetic lifter 





PATTERN ROLLED STEEL 
OFFERS UNLIMITED DESIGN 
OPPORTUNITIES 


Home Mailboxes— Pattern Design. The Lady was looking for product 
appeal. She found it in pattern design sheet from Pittsburgh Steel Co. The 
Lady is Miss Jeanette L. Troy, director of purchases for The Randall Co. of 
Cincinnati, Ohio. She explains: ‘‘We were trying to find something new for 
our colonial style home mailboxes—a decorative effect that was different 
Pittsburgh Steel’s Pattern Design No. 101 gave us the appeal boost we 
were looking for—and without a proportionate cost boost.” 

Randall, a division of Textron Inc., produces the boxes for another 
Textron division, Wagner Manufacturing Co. of Sidney, Ohio. Industrial 
Engineer Wade Hartman says pattern design sheet saves 50 cents over a 
mailbox made of similar patterned materials. Rolled-in leather design 
shows no distortion in forming; permits full thickness of steel to be used 
in blanking, forming machines. Randall buys pattern sheets in commercial 
quality .024” thick and in widths 3954”, 4044”, 4274” 


Cabinet Hardware—Pattern Design—Thomas Strip’s antique pat 

Gen steel helps Ajax Hardware Corporation of Los Angeles build strength 
and beauty into Early American cabinet hardware. President Norman D 
Louis says: ““Thomas Strip saves many hours by eliminating production 
steps. The uniformity of appearance, quality and workability of Thomas 
Strip’s patterned steel makes it possible to match Ajax Early American 
cabinet hardware year after year. Production is fast because of Thomas 
Strip’s close tolerances and formability.””’ Ajax Hardware gives Thomas 
Strip’s uncoated strip an electrolytic coating of rich antique copper or dull 
black. Photo shows packaging operation 


THOMAS STRIP DIVISION 
Pittsburgh Steel Company 


Grant Building ¢ Pittsburgh 30, Pennsylvania 


f - 


The STEELMARK on a product DISTRICT SALES OFFICES 
Steel tells you it is made of steel 
Look for it when you buy 


Los Angeles Pittsburgh 
Atlanta Cleveland Detroit New York Tulsa 
Chicago Dayton Houston Philadelphia Warren, Ohio 





Job-proved answers 
fo your 


motor problems 


America’s largest maker of ex- 

plosion-proof gasoline motors, 

more than all other makes com- 

bined) offers you a wide selection 

of job-tested general- and special- 

purpose explosion-proof U/L 

approved motors for Class I and 

Class II locations. U/L 
Products of Howell Electric APPROVED 

Motors Company, Howell, Mich., 

and The Leland Ohio Electric 

Company, Dayton, Ohio : a 

Howell subsidiary 


TOPS FOR JOBS LIKE THESE: 
Vapors, Dusts, 
U/L Class I U/L Class II 


¢ Hydrogen ¢ Metals 
e Ethyl-ether ¢ Carbon 
e Butane e Grain 


Cut space, 
weight, up to 


1/2 with 
__ RAL TIPE 


motors 








Do you have motor space and 
or) weight problems? If so, we 
have just the motor answer you 
need. 

Howell flat-type motors are as 
much as 48% shorter and 50% 
lighter-weight than conventional 
motors of the same ratings. Ideal 
for such applications as punch 
presses, metal shears, milling ma- 
chines, drill presses, many others 
where space, weight are at pre- 
mium. A product of The Leland 
Ohio Electric Company, Dayton, 
Ohio . ,. . A Howeil subsidiary. 


Ofc n rip iis. “seo YELLOW PAGES 
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Name your job! 
Here is your 


GENERATOR 
ee 


V4 —15 kva, a.c. 
VY —3 kw, d.c 


If you need electric power at 
special places or for special pur 
poses a.c. or dx standard or 
special voltages, amps, frequen- 
cies, speeds; motor-, engine- or 
belt-driven call we lit A 
product of The Leland » Elec- 
tric Company, Dayton, Ohio A 
Howell subsidiary N66 A 


USES LIKE THESE 
Emerge ncy e Special Power 
Hospitals D.C. or A.C. 
Homes Special 
Utilities frequencies 
Stores Laboratory 

testing 
© (peratio Processes 
Tools Refrigerator 


Saws cars, trucks 


HOWELL 


electric motors company 


Offices in principal cities see YELLOW PAGES 


WHAT YOUR HOWELL MAN 


represents and has to offer 
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ONE COMP ANY 
standards of servi 
4 few words about « : 
craftsmanship 
Howell quality has been a tradit n 
high-grade materials are used. ¢ 
paid to smallest details. Tests 
quality-controls. Above all Howell proc 


by fine craftsmen. 
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Gasket engineering 


TORQUE RETENTION 


WITH 


FIBER GASKETS 


yf torque retention characteristics of cellul 
iskets under conditions of cyclic heating 
steel and aluminum flanges. 


Where gasketed joints are exposed 
to cyclic heating and cooling, serious 
loss of initial bolt torque usually re- 
sults. And the loss is generally more 
severe when the flange made of 


aluminum. 


E. M. SMOLEY 


Research Physicist 
Armstrong Research and Development Center 


torque) and again after the flanges 
had cooled to 73° F. (cold torque) 

In the first tests, Accopac AN-890 
was used. The results are shown at the 
left of the chart. Note that with the 
steel flange, there was a relatively 





ACCOPAC AN-890 


Results of hot and cold torque tests on steel and aluminum flanges. Flanges 
were torqued to 20 ft-lbs and heated to 300° F. for 18 hours. Hot torque was 
measured at 300° F. Cold torque was measured after cooling to room tem- 
perature. These test assemblies were cycled between room temperature 
(73° F.) and 300° F. several times over a two-week period, with no significant 


variation in results. 


This problem was recently studied 
by engineers at the Armstrong Re- 
search and Development Center. The 
test work compared the torque reten 
tion characteristics of atypical cellulose 
fiber material and a beater-saturated as 
— Accopac AN-890 
Tests were run using both steel and 


bestos material 


aluminum flanges. In each test, bolts 
were torqued to 20 pound-feet at room 
temperature. The gasketed assemblies 
then were exposed to 300° F. for 18 
hours. Torque was then rechecked 
while the flanges were still hot (hot 


40 


small loss of torque — and no differ- 
ence between the hot and cold torque 
readings 

With the aluminum flange, the hot 
torque reading actually exceeds by | 
pound-foot the original bolt loading, 
while the cold torque reading shows a 
loss of 3 pound-feet. 

This differential of 4 pound-feet is 
the result of the expansion of the 


aluminum. With aluminum flanges 
the torque, or load on the bolts, in 
creases as the temperature rises. To 
maintain a seal, a gasket must trans 
late the thermal expansion of the 
aluminum into bolt torque increases 
without undergoing any plastic flow 

The second group of tests used a 
typical cellulose fiber gasket, with re 
sults as plotted in the chart. Note that 
with this material there was a serious 
loss of bolt torque (as much as 72% ) 
in both the steel and aluminum flanges 

Che reason appears to be that cellu 
lose fiber gaskets flow or extrude at 
high temperatures and are not able to 
“follow” the variations in flange load 
ing brought about by aluminum ex- 
pansion. These materials apparently 
do not have the capacity to retain a 
satisfactory percentage of initial torque 
where operating conditions are similar 
to test conditions described above 

On the other hand, Accopac AN- 
890 resists crushing and extruding and 
is able to compensate substantially for 
the effects of aluminum flanges. 

If you have a specific problem re- 
lated to torque retention in gasketed 
joints, we will be 
glad to make 
suggestions. Just 
write to us, giv- 
ing details of 


GASKET 

DESIGN 

tion. If you do MANUAL 

not have a copy of our Gasket Design 
Manual, write Armstrong Cork Com- 
pany, Industrial Division, 7111 Irvin 
Street, Lancaster, Pennsylvania. 


your applica- 


(Aymstrong GASKET MATERIALS 
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EARS ARR I PLR, Lo gia gen y dus 


walter dorwin teague: 


no gee-gaws on the 707 
> 





teague talks design 


In 1942 a man named Walter Dorwin Teague published ““You Can’t Ignore Murder,”’ a mystery novel. It is 
probably the only attempt at bafflement in his long history, because Walter Teague has been making products 
speak clearly for themselves since the Twenties. 

Teague has rightly been called the dean of industrial design. He began as an artist in 1908 designing adver- 
tising, books and magazine illustrations. If you’re old enough to remember Locomobile and Pierce Arrow ads, 
Teague designed them. In 1927, Eastman Kodak asked him to redesign their cameras. He made a proposal to 
spend one week a month in their plant observing production problems and techniques, and then redesign the 
cameras. That simple principle of knowing how a product is made, of understanding all the complexities of the 
production line, is still a Teague trademark. And Eastman Kodak is still a Teague client. 

In the thirty-plus years since that camera assignment, Teague has explored just about every nook and 
corner of the wonderful world of three dimensions. He designed the classic Marmon 16 automobile in 1930, with 
his son as collaborator; he was on the Design Board of the 1939 World’s Fair. When World War II exploded, the 
Navy asked Teague to perform design work on their 16-inch guns in order to eliminate possibilities of explosions 
caused by loading malfunctions. Today he still works for the Bureau of Ordnance. He has 120 people in his 
organization, a branch in San Juan and task forces scattered across the United States 

Teague has designed service stations, railway equipment, plane interiors, heating appliances, business 
machines and machine tools, offices and furniture, showrooms and department stores, even periodicals. One of 
the most impressive things he has done is the Boeing 707 jet interiors. Mr. Teague recalls: “Boeing was concerned 
about their ability to sell the 707 because they hadn’t made civilian planes for years. We convinced them to 
build a full-size mockup of the interior. They gave us carte blanche with body engineers to collaborate, and 
they refused to look at it until it was finished. We made it complete to the tiniest detail. It cost half a million 
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dollars and helped in selling most of the huge fleet now in the air. Our staff is responsible for the final interiors 
of the planes purchased by eighteen or more airlines, and for the interiors of executive planes purchased by 
the United States Government.” 

Whether mammoth jet airliners or chairs, a product is designed to five principles that are the modus 
operandi of the Teague organization. “‘First of all, the redesigned product has to work better for our efforts,” 
Teague says. “It should be more convenient to use, more humanized. It must make honest use of the material 
it’s made of, and it’s got to be capable of being efficiently manufactured at the proper price. We assiduously 
avoid gee-gaws or extraneous ornamentation that adds nothing but price to the product. Finally, the design 
must give the user an emotional pleasure or gratification each time it is used.”’ Selection of the right material for 
the job is important to each of Teague’s requirements. ““We endorse no material over another,’ Teague says 


“‘We first look for the material that is best in keeping with the product’s desired personality. Strength and 


durability are highly important in material selection. Then we make sure our client’s tooling can handle the 


material we have in mind. Above all, it takes the right material to sell the product to the consumer.” 
Teague has used practically all materials known to man and it is no accident that a great many of his 
designs use steel in one way or another. ““The wonderful thing about steel is its versatility,’ says Teague. “‘Its 
many alloys, old and new, give it adaptability that other materials don’t have. Its strength, both in tension and 
compression, qualifies it for literally thousands of uses. And stainless steel is another reason why steel is a 
modern metal because it gives so many designs their contemporary look.” 
The moral is this: steel is an ageless metal, as much at home in the Boeing 707 and today’s elegant tableware 


as it was in medieval days. Its enduring modernity will always be recognized and used by designers like 


Walter Dorwin Teague. 





designing with stainless steel 


The ideal design has been described as one in which the prop- 
erties of the material are fully utilized in the finished product. 
This ideal is difficult to achieve, and no group of materials comes 
as close to permitting this ideal as stainless steel. 


To put it differently, no other material combines so many out- 
standing properties as the stainless steels. Stainless steels have 
high tensile strength. All are hardened and made even stronger 
by cold working. As a family they offer superb resistance to the 
corrosive effects of an enormous variety of reagents. They have 
unusual resistance to high temperature oxidation, and are dis- 
tinguished by relatively low heat conductivity. And on top of 
their remarkable physical properties, stainless steel’s lustrous 


appearance and sales appeal scarely need mention. 


The history of stainless steel’s use is marked by designers who 
turned a healthy profit with a quality material but mainly with 
sound ideas. They’re the men who used stainless for its strength 
and sales appeal in toaster covers, its appearance and machin- 
ability in wrist watches, its structural properties and cleanability 
for truck trailer parts. Stainless steel cuts weight and adds years 
to the life of architectural panels; its corrosion resistance and 
smooth, pocket-free surface have made it the standard of the 
dairy industry. There are literally thousands of applications of 
stainless steel in which designers have utilized one, two or more 


of the remarkable properties of stainless steel. 


Good design is honest design, whether it uses stainless steel or 
other materials. Yet the fact remains that there is no other com- 
mercial material quite as versatile as stainless steel. The appli- 
cations shown on these pages are just a few of the hundreds of 
uses to which stainless is put every day. To learn more about 
stainless steel and its design properties, call our nearest sales 
office or write United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. 


Stainless steels represent but a few of the thousands of 
grades of steel in existence today. United States Steel 
makes a complete line of stainless steels as well as alloy, 
high strength and carbon steels. Bring your design prob- 


lems to us. 


ss) United States Steel 


USS is a registered trademark 





There are over 30 types of 


_ stainless steel today. 


By reflecting the color of its 
surroundings, stainless steel 


contributes to harmonious design. 


Types 302, 410 and 430 make up 


75% of stainless steel’s uses. 


Successful designers don’t 
substitute stainless steel sections for 
sections of other materials. They design 


to stainless’ unique properties. 


Good design doesn’t stop with 
function and sales appeal. It must 
also be capable of economical 
manufacture. As a comprehensive 
guide, send for the free book 
described at the right. 
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No Material comes close to stainless steel's versatility. By way 
of illustration, here are a few ‘‘opposites"’ that prove our point. 


HOT. Temperatures 
in a jet afterburner 
reach 1400 °F. 


CLEAN. Milk dis- 
pensers of stainless 
steel prevent contami- 
nation, 


LIGHT. Stainiess 
steel jewelry has a 
light, graceful appear- 
ance 


FORM. Stainless 
steel wrist watch keeps 
time and beauty. 
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COLD. Stainiess 
heat exchanger oper- 
ates at temperatures 
as low as —443°F. 


DIRTY. Stainiess 
piston rings resist high 
temperature corrosion 


HEAVY. Strength 
and hardness of stain- 
less combine to make 
safe doors safe. 


tne 


FUNCTION. Stain- 


less stee! muffler defies 
heat with silence. 


1960 


WET. Combination 
of moisture and coal 
would corrode nearly 
anything but stainless. 


INSIDE. Chemical 
tanker needs simple 
wash-out for cleaning. 


ROLL. Stainiess ball 
bearings take a lot of 
punishment. 


WATER. Stainless 
sinks stay bright and 
beautiful. 


DRY. Rotary dryer is 
used to dry pharma- 
ceutical ingredients. 


OUTSIDE. Stain- 
less automobile trim 
stays bright and good- 
looking 


SLIDE.’ Abrasion re- 
sistance of stainless 
steel makes chutes 
last longer 


FIRE. Stainiess stee! 
shingles inside cat 
crackers are red hot. 


This mark tells you a product is 
made of modern, dependable Stee! 





Epoxy resin-glass fiber helicopter part is stronger, lasts 5 times longer than 
metal, Air deflecting contravanes, mounted directly on the engines of 
Sikorsky S-58 helicopters, are subjected to engine vibration. Formerly made 
from metal, such contravanes became inoperative after about 3 million cycles 
in a test machine. Now, contravanes made of glass fiber impregnated with 
BAKELITE Brand epoxy resin are being used in this important assembly 
Manufactured by the Fibremold Division, Hampden Brass and Aluminum 
Company, the epoxy-glass combination has exceptional ability to dampe: 
vibration and resist fatigue. Tests show no failures after 15 million cycles 


As an extra bonus, the ¢« Pox) -glass part cuts weight 11% per cent. 


TO GAIN STRENGTH, 


REDUCE WEIGHT, SAVE TIME 


Epoxy resin-glass cloth laminate saves 80% of cost of large laminating tool. 
lhe Tapco Group of Thompson Ramo Wooldridge Inc. has dramatically proved 
the merits of epoxy glass laminate tooling. A parabolic shaped laminating tool 
* ind seven feet across was built of BAKELITE epoxy resins 


laminated with glass fibers. The pig t ol, its surface smooth and flawless, was 


ibout 15 teet ley 


made and placed in production in a minimum amount of time The company 


” I 
claims this « POXxy glass tool saved them ipproximately four-fifths the estimated 


1 tool made from other material 
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Epoxy-glass “spinners” dampen vibration, maintain strength despite alter- 
nate icing and heating. Predicted long reliable service life is one of the 
outstanding features of epoxy resi glass cloth prope lle spinners now 
being used on Grumman “Mohawk” airplanes. The epoxy-glass cloth 
“spinners” which incorporate de-icers for the aircraft's propellers posses 
excellent tensile strength and fatigue resistance very important properties 
for a part that is subjected to severe vibration. The wire heating element: 
that are laminated right in with the glass cloth and impregnated with 
BAKELITE Brand epoxy resin-based_ c¢ mpound have excellent electric il 
insulation. The stre ngth-to-weight ratio of the “spinne! is high. In addi 
tion, the manufacturer, Fibremold Division, Hampden Brass & Aluminum 


( ompany, reports p1 duction « ' e substantially lower 


..» DESIGN IT WIT 
EASY-TO-FABRICATE EPOXIES 


7 
New and practical pp! epoxy resins n il UNION 
combination with other materi tlass fiber and 7 

are being introduced by ingenious designers in many fields. No other CARBIDE 
resin commercially available offer many advantage 

exceptional strength—stronger than other plastics—even under wide 

temperature ranges... ¢ xcelle nt resistance to most che micals Dept. RD-113, Union Carbide Plastics 


' ) nion ( rbide ¢ rl t 
water and weather . . . ease of fabrication that saves untold hours t ; spay 


0 Park Avenue, New Y 
ot production time and costs. Some of the newer appli itions for 


CPpoxy resins include hiament winding electrical encapsulation ind 


embedment, and fabrication of large storage vessels and containers 

For more information about BAKe.rre Brand plastic S— epoxies 
polyethylenes phenolic s, styrenes nd vinvls—miail the coupon 
today. See Sweet's Product Design File. section 2a /ui 


for a list of propertic 


BAKELITE 
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From Monsanto FluiDesign Service... 


DIELECTRIC FLUIDS 
FOR NEW ELECTRICAL 
AND ELECTRONIC 
USES 








Monsanto can supply you with a 
series of dielectric liquids that offer 
the optimum combination of proper- 
ties for liquid cooling and insulation. 
Many of the fluids described below 
are now used commercially in capac- 
itors, transformers, “miniaturized” 
electronic packages, cables, ampli- 
fiers, solenoids, thermostats, com- 
puters, and circuit breakers. 


Examples: 

A. In electrical equipment such as 
transformers, Monsanto’s askarel- 
type fluids offer a series of fire- 
resistant dielectrics. These fluids 
make a firesafe liquid-fill insulation 
for equipment that then may be 
located in operating areas without 
special precaution or costly shielding. 


B. As impregnants for premium- 
quality capacitors, high dielectric 
Monsanto fluids permit a substantial 
decrease in capacitor size— about 50- 
30% —compared to oil-impregnated 





Dielectric Fluids 


Coolanol® 
35 


Coolanol 
45 


Aroclor® 
1221 


Aroclor 
1232 





Properties 





Dielectric Strength, 
25°C, 60 cps, 0.1. . 


44KV 


27KV 





Dielectric Constant, 
25°C, 1000 cps 


2.46 
(10®cps) 


2.2 
(106cps) 





Volume Resistivity, 
ohm-cm, 25°C 


6.7x1013 


9x10 





Power Factor, % 
1000 cps, 25°C 


0.006 
(10®cps) 


0.4 
(10®cps) 





Viscosity, CS 
—65°F 
100°F 
210°F 


1380 
6.8 
2.2 


6.5 
2.2 


2400 
12.2 
3.95 





Pour Point, °F . 


<—85 


<—85 


<—85 





Boiling Point, °F 
760 mm. Hg 


>700 


> 600 


700 





Fire Point, °F 


Cleveland Open Cup . 


435 


430 


430 





Thermal Conductivity 
Btu /hr/ft/ft? /OF 


0.077 


0.079 


0.080 





Specific Gravity 
@25°/25°C . 


0.88 


0.89 


0.89 


1.18 








Coefficient Thermal 
Expansion, per °F 





0.00046 





0.00047 





0.00048 





0.00039 





0.00040 
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capacitors. Because their dielectric 
constants are closer to those from 
the capacitor paper itself, they help 
achieve a more evenly distributed 
dielectric stress than is possible with 
mineral oil. 


C. Monsanto’s coolant-dielectrics 
dissipate heat and operate liquid- 
cooled power packs, magnetrons, 
traveling wave tubes, klystrons with 
precise temperature control. Liquid 
cooling with these dielectrics permits 
miniaturization of electronic com- 
ponents, conserves size and weight. 
These special synthetic fluids are 


KLYSTRON 


COLLECTOR ALSERVO 


WEAT EXCHANGER 











also lubricants, and the single fluid 
can double as the hydraulic-fluid 


activator for tuning mechanisms as 
well as the coolant for the elec- 
tronic unit. 


This schematic circuit (at left) shows 
how Coolanol 45 liquid cools a 
klystron. Pumped around the collec- 
tor, Coolanol 45 absorbs surface heat 
from the tube wall and carries it 
away for dissipation in the heat 
exchanger. 


Check the fluids shown for applica- 
tion in equipment you are using or 
developing. Monsanto can supply 
you with a dielectric fluid for vir- 
tually any electrical or electronic 
application, can be most helpful in 
guiding you in the early design 
stages of equipment that will require 
a liquid dielectric. 


A sample of the fluids shown will be 
sent to you for evaluation on request. 
Please specify the particular fluid 
that interests you and state the 
nature of the application so that 
pertinent details can be sent you. 
For further information on available 
fluids, request a copy of FluiDesign 
Service’s FLUID DATA FILE. 


Simply write on your company 
letterhead. 


Monsanto Chemical Company 
Organic Chemicals Division 
FluiDesign Service, Dept. 77668 
St Lowts 66. Misseur) 





Aroclor 
1242 


Aroclor 
1248 


Aroclor 
1254 


Aroclor 
1260 


Biphenyl 


Santowax® R 




















0.98 


29° 
3.9 





88 


156 


—13 


293 





644 


714 


491 


683 


687 





-610 


>640 


662 


698 


255 


385 





460 





0.058 


0.057 


0.054 


0.051 


0.076 


0.072 


0.063 





1.38 


1.45 


1.54 


1.62 


0.984 


1.002 


0.955 





0.00038 





0.00039 








0.00037 





0.00037 





0.00050 





0.00041 





0.00052 
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AGAIN . . . Ford industrial Engines 
are selected for compactness 
and durability 





, ar oe 


RUGGED FORD 272 V-8 ENGINE PROVIDES THE 
“BIG LIFT" FOR ANOTHER LEADING OEM 


Meet the Yale G-3 Lift Truck—a “‘sure-footed”’ Wide Selection. Ford engines range from 134 to 534 cubic 
work horse that can tote 20,000-pound loads over inches. Both carbureted and diesel engines are available as 
rough terrain with unbelievable speed and ease. Just engine assemblies or power units. 

as Ford power contributes to the effectiveness of the For these and other reasons, more and more equip- 
Yale G-3, a Ford Industrial Engine can help bring ment designers, purchasing agents, sales managers 
new efficiency to your equipment. Here’s why: and management are specifying modern Ford Indus- 
Compactness. All Ford engines offer more horsepower trial Engines for their equipment. How about you? 
per pound of engine weight than ever before possible. This 
permits greater freedom of design. 


7 
! 


Economy. Ford’s overhead-valve construction permits 
higher engine compression and greater operating efficiency, 
provides for better breathing, and makes servicing quicker, 
easier and less costly. soeseeeed | 
Parts and Service. Ford’s world-wide dealer network 
over 10,000 Ford Dealerships in the U.S. alone) offers 
prompt, efficient service for your equipment wherever it 
goes—including Hawaii and Alaska! 


FORD POWER IS RIGHT — THC a Tan oS 
YOUR EQUIPMENT, TOO! 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 598, DEARBORN, MICH. 
- - > FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 

( West of Rockies write to: ° 
—»> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 
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WE TAKE THE PULSE OF BEARINGS ON TAPE 
TO MAKE THEM EVEN BETTER! 


ONE REASON WHY F-M SLEEVE BEARINGS 


and other F-M products give you the finest 
possible performance — this and the other 
unusual precision equipment used by 
Federal-Mogul research. You'll find F-M 
sleeve bearings used in turbines, engines, 
and countless other types of power trans- 
mission equipment . . . F-M precision thrust 
washers in pumps, automotive engines and 
transmissions, motors... F-M formed bush- 
ings in refrigeration compressors, electric 
motors . . . and low-cost F-M 
spacers in motor mounts, ma- 
chinery, control mechanisms. Fiperal 
These are just a few examples. 

} ra’ 5 
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lL abantemonamne Pt TO TAPE-RECORD THE “HEARTBEAT” 
rom | OF BEARING METALS UNDER LOAD, 
WE USE THIS SPECIAL FRICTION AND 

WEAR TESTER. (left) The result is 


highly accurate data on the behavior of 
bearing-metal surfaces, invaluable in our 
fundamental research into friction. By 
means of this instrument, we're able to 
correlate, more closely than ever before, 
specific alloy compositions with their 
degree of the “stick-slip” phenomenon 
(in which one surface sliding over an- 
other slides. . slides . . . stops 

. and so on) which accompanies un- 
lubricated sliding action. We can also 
determine accurately the compatibility 
of bearing materials with shaft metals in 
lubricated systems . . . showing us which 
metal or alloy is most likely to be superior 
for a given bearing application. In short, 
this Friction Tester is a fundamental 
research tool which gives us positive 
answers to difficult bearing problems, 
faster than ever before. 


. stops os 


There’s much valuable data in our Design Guides on sleeve bearings, thrust washers, and bushings; 
and in our brochure on spacers. For your copies, write Federal-Mogu! Division, Federal-Mogul-Bower 
Bearings, Inc., 11043 Shoemaker, Detroit 13, Michigan 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 


sleeve bearings 
bushings spacers 
thrust washers 
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Masland Duran CLAD on the 
Frigette Auto Air Conditioner by 
FRIGIQUIP CORPORATION 
Oklahoma City, Oklahoma 


Helps speed production... 
and product sales, too 


This versatile vinyl can be laminated to metal to provide a 
built in finish that eliminates dipping, spraying, coating, etc. 
It can be cut, crimped, drilled and even deep-drawn without 
impairing its colors or designs. Easy to clean colors. A 
powerful competitive advantage for your product. 


Wasland Duran’ 


Write for information and samples...and the name of the 
Vinyl finish laminator in your area. 


Industrial Products Division 
THE MASLAND DURALEATHER COMPANY 
Dept. PE, Amber & Willard Sts., Philadelphia 34, Pa. 
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Uniformity and long cycle life earn preference for 
Fiexonics bDellows with leading control manufacturers 


For measurement and control of process vari- 
ables, the country’s leading instrument manu- 
facturers are specifying Flexonics Bellows. 
Uniformity of effective area and spring rate 

. adaptability to a wide variety of fittings ... 
a broad range of sizes and materials .. . and 


proved long cycle life—are only a few of the 


many reasons for this strong preference. 


A Flexonics Bellows may be the answer to your 
design problem. Send an outline of your bellows 
application — the Flexonics Application Engi- 
neering Staff will be pleased to study your 
specific problem and make recommendations. 
Or, if you prefer, write for the Flexonics 
Design Guide . . . 20 pages of valuable bellows 
information. 


FLEXONICS CORPORATION 


corporation 


in Canada: Fiexonics Corporation of Canada,Ltd.,Brampton, Ont. 


1351 South Third Avenue 
Maywood, Illinois 


Please send my person 


eo Cc 


EXPANSION METAL SYNTHETIC 
JOINTS HOSE HOSE 


Se.Lows 


Ait, q py of Flexonics 20 page 
Bellows Design Guide cov 
‘ =>) WY ering in detoil Flexonics 


) 
atro/srace products ond services for 
COMPONENTS bellc ons 


SUBSIDIARY OF CALUMET &€ HECLA,. INC. 
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Ghesives 


FOR ALL METALS AND ALL PLASTICS 





More sprayable “panel” adhesive cuts costs, 





Bondi, 6586 


is one of a series... 


The BONDMASTER "G580 Series” of 
adhesives consists of a group of formula- 
tions which achieve sturdy bonds upon 
contact between the components. They are 
available in a full range of viscosities for 
hot” or "cold" bonding with a wide choice 
of open times, heat resistance, clarity of 
dried film, etc., to meet your specific 
production needs. 


r\ 
yostyes 


pe 
for panel assembues 
all faces all cores 


a 
con COMP « MOOMMELD 
quer  asaeste 


Profusely illustrated, 16-page Brochure 
No. 135 describes adhesives and produc- 
tion methods used in manufacture of curtain 
wall and other panel assemblies consisting 
of a variety of cores and faces. Contains 
test data and details of mass production 
bonding techniques. Send for your free copy 
today. 
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RUBBER & ASBESTOS 


CORPORATION 


235 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 
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boosts heat-resistance 


- 
The improved spraying character- 
istics of hot-contact-bonding BOND- 
MASTER G586 “panel” adhesive helps 
your production picture five ways be- 
cause you: 
1. Enjoy much faster and smoother 
area coverage; 
2. Virtually eliminate over-spray and 
globular adhesive waste; 
3. Cut your labor costs (it’s far les: 
“tricky”’ to spray 
. Save substantially on processing 
time. 
5. Attain measurably higher heat- 
resistance. 
It all adds up to lower costs per square 
foot of completed panel... and with a 


production-proved adhesive that not 


only exceeds ASTM Test D1037-55T 

FPL)... but also has satisfied a 
multitude of more concentrated tests 
independently established by leading 
curtain wall fabricators. 

BON DMASTER G586-20 is one of a 
group of formulations (see column on far 
left) we manufacture for the bonding 
of just about every type of panel pro- 
duced today (paper, wood, plastic, or 
metal cores and/or faces), 


WRITE FOR FURTHER DATA 


Detailed data on the full range of 
BONDMASTER “G580 Series” panel 


adhesive is yours for the asking. We'll 


be glad to send a free evaluation sample 


as well if you will describe your specific 


bonding problem in detail. 
CIRCLE 55 ON READER SERVICE CARD 
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For the first time General Electric offers you a motor with 
such positive protection it is WARRANTED in writing 
against overheating burnout! 

G.E.’s exclusive new THERMO-TEC TOR system gives Tri- 
Clad ‘55’ motors truly inherent over-temperature protection. 
Unique variable shut-off feature allows motor to deliver full 
power potential under all operating conditions. Fail-safe 
THERMO-TECTOR system has simple, two-lead hookup 


*Trade-mark of General Electric Co 


you a motor with such 
positive protection 
it is WARRANTED against 


overheating burnout 


HEAT-SENSING SWITCHES 
h 


DIRECT TWO-LEAD HOOKUP ~ 





General Electric Company warrants to the c) Be of the kind and quality designated or either by repairing any defective part or 
Purchaser that the Tri-Clad ‘55' motor with described in the contract parts or by making available at the General 
Thermo-Tector system delivered hereunder Electric Company's plant, a repaired or re 
w The foregoing warranty is exclusive and placement part 

in lieu of all other warranties whether The liability of the General Electric 
written oral, or implied including any pany to the Purchaser (except as to tit 
warranty of merchantability or fitness for arising out of the supplying of the said 
purpose). If it appears within one year from equipment, or its use, whether on warranty 
the date of shipment by General Electric contract or negligence, shall not in any 
Company that the equipment delivered here case exceed the cost of correcting defects 
under does not meet the warranties spec in the equipment herein provided and 
fied above and the Purchaser notifies the upon the expiration of said one year, all 
General Electri Company promptly, the such liability shall terminate. The foregoing 
General Electric Company shall thereupon shall constitute the sole remedy of the 
Be free from defects in material, work correct any defect, including non-conform Purchaser and the sole liability of the 
manship and title; and ance with the specifications, at its option General Electric Company 


Not burn out because of overheating 
resulting from overload, lack of ven 
tilation, single-phasing, stall, high am 
bient, or voltage unbalance, as long as 
the Thermo-Tector switches are connected 
into the control circuit so that power to 
the motor is removed when an over 
temperature condition occurs; 


General Electric’s exclusive THERMO-TECTOR TECTION SYSTEM. Or, write for Bulletin 
system is available now on all Tri-Clad® ‘55’ GEA-7092, Section 866-04, Schenectady 5, N. Y 
motors in frames 254U-445U. Contact your 
General Electric Apparatus Sales Office or Au- 


horized Distributor tod¢ for details his 
NEW FULLY WaRRANTED MoToR peo. GENERAL @@ ELECTRIC 


SMALL AC MOTOR & GENERATOR DEPARTMENT 





Contacts open 





Contacts closing 
at ‘‘kiss’’ position 


‘ a — 
ee ee aia 


Contacts close with 
wipe and roll’ action 


How a General Electric CR2810 machine tool relay had... . 


20 MILLION CHANCES TO FAIL 


BUT DIDN’T 


MORE THAN 20 MILLION I bought General Electric relays, 50 per cent of my pur- 
TIMES a large automotive hases were used to replace relays under my maintenance 
body stamping company ontract.” He saved inventory investment and stocking 
hallenged the General Elec sts. You can too 
tric CR2810 machine tool Extra reliability is one of the “measurable advantages’ 
elay to “make” and f G-E machine tool relays that builds customer acceptance 
break.” for your products. Add to this the ease of mounting and 
It was part of an accele wiring, the compact design, and the circuit flexibility of 
rated life test conducted G-E relays, and you have a value that can’t be matched 
ecently in their own plant Why not test them yourself? Call your G-E sales engineer 
to find the most reliable it your nearby G-E apparatus sales office. Ask for bulletin 
machine tool relay for their continuous production line GEA-7021. General Electric Company, Schenectady 5, N. Y. 
Long after all competitive relays tested had failed, the _ 
contacts in the G-E reiay were still “making” and “break 


ing” with continuous reliability. Why? Greater fidelity You get MEASURABLE ADVANTAGES 


made possible by the smooth “wipe and roll” action of the with General Electric Control 
General Electric relay contacts 


OTHER ORIGINAL EQUIPMENT MANUFACTURERS as well as 


users have proved to themselves the reliability of General Progress ls Our Most /mportant Product 


Electric relays. For example, after one year’s experiencs 
with G-E relays, a manufacturer of packaging machinery G ~ N i. i A L f 7 LE CT * | C 
cut his purchases almost in half. His explanation: “Before 
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You get MORE THAN A MOTOR with 





General Electric's Form G... for example... 


Expert 
Application Aid 


Are you taking advantage of all the 

motor knowledge available to you? A phone call 
will bring a G-E application engineer to 

help solve your motor application 

problems. He’s not only an expert on G-E 

Form G fhp motors, but in all phases of 
applying them. He can bring years of 

motor experience and knowledge 

to bear for you. Why not try him? 


GENERAL @ ELECTRIC 


EXPERT APPLICATION AID is only 
. one of several ‘“‘extras’’ you get when you 
select Form Gs. A complete review of the 
reasons why Form Gs give you MORE THAN 
A MOTOR is presented on the following page 





These unmatched extras make G.E.’s Form G 


MORE THAN A MOTOR 


YEARS-AHEAD DESIGN LEADERSHIP 

General Electric’s year-in year-out 
leadership in fractional horsepower 
motor design and innovation helps 
meet your changing product de- 
mands; helps keep you ‘‘out front”’ 


QUALITY CONTROL —‘‘Individual- 
ized’’ quality control assures con- 
sistently high quality. Every Form 
G motor is thoroughly tested at all 
stages of production for top perform- 
ance and long-life characteristics. 


Make sure you get MORE THAN A MOTOR when you select fhp drives for your product. . . 


FAST, LOCAL SERVICE A nationwide 
network of Electric Motor Service 
Stations, kept up-to-date on latest 
motor techniques by twenty travel 
ing motor specialists, assures fast 
local motor repair or replacement 


= 
. 


EASE OF ASSEMBLY Compact G-E 
Form G fractional horsepower 
motors can be mounted and hooked 
up in a matter of seconds; offer 
assembly-line savings in time and 
money; cost less to ship or handle 


DESIGN VERSATILITY Form G _ fhp 
motors offer amazing versatility and 
design freedom for incorporation in- 
to your product. Whatever your 
product requirements, there’s a G-E 
Form G fhp motor to meet them 


DELIVERY PERFORMANCE Delivery 
you can count on is made possible 
by General Electric’s multi-plant 
manufacturing facilities. The motors 
you need are available when you 
need them— where you need them 


choose General Electric 


Form G motors, available in NEMA 48 and 56 frames. For more information, contact your nearby General Electric 
Apparatus Sales Office or write General Electric Co., Section 702-107, Schenectady 5, N. Y. 
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Exhaustive Tests at 3000 


* p.s through ll’ million 
0 Ww 0 7 t n U S t r ; a cycles, with the connector 


covered with abrasives and 
SWIVEL CONNECTORS = 2222252 

proved EASTMAN'S Industrial 
Swivel Connector satisfactory 


: im every re cf an ian 
Yes, you can approach your design problems from any angle y respect and did not 


. - re f 5 
from any of the six sides of EASTMAN'’S newly improved cause failure of any kind. 


Industrial Swivel Connector 





Never before has any fitting equaled its adaptability 
tility. You can stack them, line them up parallel, horizontal or Cut corners while you cut costs 
vertical ...in a‘*T,” if need be with these economical Eastman 


Not only can you simplify design problems, Industrial Swivel Connectors. 


improve the maneuverability of your equipment 
buckets or blades. You are able to change the 2 iP ; s 
Eliminate installations of 
lengthy, complicated hose assemblies, 
EASTMAN Industrial Swivel Connectors eliminate costly ho junction boxes and multiple adapters. 


failures due to excessive flexing; permit use of shorter lengths of 


right or left, up or down on the go 


hose and help eliminate complicated assemblies 

Improve uniform power delivery and 
operating efficiency, reduce costly 
field replacement and down time. 


Improved interior design provides ‘‘balanced” fluid flow at 


any angle. Chrome hardened, cadmium plated interior surfaces 


burnished to a mirror finish, improve performance. SIX sealing 


7: is ' nth . ~k ew — 
rings: 2 leather dust seals, 2 synthetic back-up washers and 2 quad @ LOW TORQUE—Freedom from friction, even under high 
rings of oil-resistant rubber 40° to +200 assure dust-free pressure 
field service and less down time @ WIDE RANGE—Operoting pressures up to 3000 p.s.i 


trouble-free operation through wide temperoture range 
If you have been “designing around” Swivel Connectors 40° to +20 
because of high cost rest assured that EASTMAN’S Industrial @ ROTATION—Full 360° f 
@ SIZES—Steel, piloted for corrosion protect 


Ma 1 5 Other sizes cvailable on request 


Write for 
Technical 
Bulletin No. 59 


Swivel Connectors will not only reduce your original cost but 


lower your custome rs’ operating costs as well 
on Eastman's 
new improved 
East ma MANUFACTURING COMPANY [Senet 
DEPT. PE-11 MANITOWOC, WIS onnector 
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One of a Series 


Predetermining Counters 
provide simplified methods 
for Automatic Control 


Veeder-Root Predetermining Counters now make it possible 
to design and build automatic control into equipment of all 
types. They are available for mechanical, electrical and elec- 
tronic control and offer many features and options to give 
your equipment extra value and versatility. 

Predetermining Mechanical Counters can be applied to 
rotary, eccentric or stroke type motion, registering or counting 
whatever units are required such as revolutions, motions, 
turns, pieces, lengths, and strokes. The newer electric and 
electronic Predetermining Counters use a special high speed 
light source and photo cell for non-contact counting on any 
machine or process. 

Automatic 
counter actuating such devices as: lights, bells, signals and 
stop motions. They work at speeds up to 8000 counts per 
minute, can be easily incorporated into machine design and 
control panels. Application assistance is available from a 
Veeder-Root Counting Engineer; and specialized designs and 
modifications can be supplied in most cases. For complete in- 
formation, call or write your nearest Veeder-Root office. 


control is provided by the predetermining 


High Speed, Quick Reset Predetermining Counters for electrical and 
mechanical control, at speeds to 8000 cpm. 


This counter has one set of wheels 
which are preset to any figure with 
n the capacity of the counter by 
depressing the reset le ver, raising 
the cover, and turning. The counter 
subtracts from the preset number to 
*00000", when a knock-off lever ac 
tuates an electrical switch. To reset, 
just press the reset lever, and 
counter returns instantly to preset 
Mechanical 


counter actuates a mechanical lever 


figure. For Control, 


instead of electrical switch. Speeds 


6000 rpm or 8000 counts per minute 


TO COUNTER 


Addition of Magnetic Counter Provides Record of Total Lots. 


A Veeder-Root Magnetic Counter connected in series with the alarm or stop 
motion registers one unit for each of the predetermined lots produced. Pro 
vides a simple means to obtain both machine control and production control 
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The High Speed Predetermining Counter is the basic counter in this complete 


line. It provides automatic control by this simplified method to set a run of 


9451 pieces on the counter 1) Set all white wheels to zero with one turn of 


wing-nut; (2) Now, set the metal wheels, one by one. Set first wheel to 


opposite zero on its “opposite number” white wheel, then set the 4 


“1” and that’s all you're ready to throw the switch and start the run 





Electric Predetermining Counter Ideal for Batching, 
Length Measurement and Materials Handling. 


reset plus other 

tures: 1. Instant 
reset Countrol cont 
erate and hold for 0.3 secor 

or for 2 seconds 
nitely. 2. ¢ 
fied for automa sequent 
predetermining, using tw 
numbers. 3. A 
batch or totalizing counter can be added. This counter is adaptable 


more preset 


material handling applications, slow speed batch counting, length 


measurement, slitting, and similar applications. Speeds up to 1000 cpm 


High Speed Electronic Predetermining Counters Feature 
Automatic Reset, 5000 cps. 


The No. 1604 features instan 
taneous recycling. Up to six 
decade counters, with one, two, 
»r more sets of preset numbers 

with or without photohead 
r enclosure. Output relay pro 
vides momentary or indefinite 
holding time. Batch totalizing 
available. Ideal for all high speed 
counting, up to 5000 cps, recycle 
at 1000 cps 











Extensive information and 


Send for Literature and Technical Data 
specifications on how to use Veeder-Root Predetermining Counters are yours 


for the asking. Send today 


Veeder-Root 


HARTFORD 2, CONNECTICUT 


"The Neme that Counti’ 


New York © Chicago * Los Angeles * San Francisco * Seattle 
St. Lovis « Greenville, S.C. + Altoona, Pa. * Montreal 
Offices and Agents in other principal cities 
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Wherever in the world your industrial machinery operates... 


af 
Rea 





Shell Alvania Grease is there 


Other outstanding Shell 
Industrial Lubricants available world-wide 
Shell Tellus Oils — for hydraulic systems 
Shell Talona R Oil 40—anti-wear crankcase 
oil for diese) locomotives 

Shell Rimula Oils —for heavy-duty diese! 
engines 

Shell Turbo Oils—for utility, industrial and 
marine turbines 

Shell Dromus Oils—soluble cutting oils for 
high-production metalworking 

Shell Macoma Oils — for extreme pressure 
industrial gear lubrication 

Shell Voluta Oils — for high-speed quench 
ing with maximum stability 


AN INTERESTING FACT! 
Every Shell Branded industrial Lubricant 
is named for @ sea shell. Shown here is 
the Alvania beanii 
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Around the world, Shell Alvania 
Grease is available—under the same 
brand name and providing the same 
outstanding lubrication. This is assur- 
ance that your customers abroad will 
enjoy the same performance from 
your equipment that domestic cus- 
tomers rely upon 

Alvania® Grease offers these per- 
formance-proved advantages: (1) It 
provides safe lubrication at both high 
and low temperatures. (2) It won't 
wash out even in locations where water 


50 WEST 50TH STREET 
100 BUSH STREET 


splashing can’t be avoided. (3) It has 
built-in protection against rust and 
pitting of anti-friction bearings. And 
because this one multi-purpose grease 
is specially designed to satisfy as much 
as 90°, of industrial grease needs, less 
servicing time is required; inventory 
costs are less: and there is less risk of 
misapplication 

No matter where your machinery 
is shipped, make Shell Alvania Grease 
your standard recommendation. Write 
for complete information 


SHELL OIL COMPANY 


NEW YORK 20, N.Y 
SAN FRANCISCO 6, CALIFORNIA 


IN CANADA: SHELL OIL COMPANY OF CANADA, LIMITED f 
ONTARIO AZ 


505 UNIVERSITY AVENUE 


TORONTO 2 
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ENJAY BUTYL 


IS TOPS IN ALL-’ROUND 


RESISTANCE TO TEAR 
AND ABRASION 


E Butyl offers the highest 
aged tear strength of any rub 
ber ... even after long exposure 
to ozone and heat! Its inherent 
toughness resists abrasive wear, 
in such applications as tires, 
conveyer belts, hose and other 
mechanical goods 


RESISTANCE TO SUN 
LIGHT AND WEATHERING 


Enjay Butyl has proven its re- 

istance to ultra-violet light, 

ozone, oxidation, moisture and 

mildew. Increases life of prod 
such as weatherstrip 
1 hose, wading pot Is ar 


tomotive parts. 


RESISTANCE TO CHEMICALS 


Enjay Butyl, because of its unique and extremely low 
degree of unsaturation, offers excellent resistance to 
corrosive chemicals. The preferred rubber for tank lin- 
ings, hose, seals, gaskets and other applications where 
exacting chemical resistance is required. 


ViviD 
COLORS 


Enjay Butyl requires no addi- 
tives for quality coloring over 
a wide range of hues. Famous 
for colorability and smooth 
finishes, Buty] has been su 

cessfully plastic coated for 
special applications. 
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RUBBER 


PERFORMANCE 


properties 
corona and ozone break 
and water absorption Its 


tric strength insures 


DAMPING PROPERTIES IMPERMEABILITY TO against Gectric breakdown under 


rmal or s irge voltage Its heat 


Enjay Butyl absorbs shock and GASES AND MOISTURE istance permits higher current 
vibrational energy more con Enjay Butyl is tops in imperme- flow for a given conductor size 
pletely than any other rubbe1 
: ability to gases and moisture... 
Resiliency can be varied in com- , 
retains alr pres reStimes better 
oundIng an processing »utVI » 
than natural rubber. Outperforms 
is ideal for axle and body bump 


other rubbers in such application 
id sound 


as inner tubes, jar and bottle 





deader ny i 1 inflats ] 
seals, hoses and inflatable goods HoME OFFICE :15 West 51st Street, 


New York 19, N. Y. OTHER 
The outstanding properties of Butyl] Rubber create new horizons for OrFices: Akron « Boston « 
the designer, and offer to manufacturers an opportunity to utilize the Charlotte « Chicago « Detroit « 
qualities of rubber in applications never before possible. The unique Houston « Los Angeles « New 
properties of Butyl have led to vast improvement in many existing Orleans + Tulsa 
products. Technical skills will open the way to countless new uses 
Butyl is the “idea” rubber with uses stretching as far as the imagi- 
nation can reach. We’ll be glad to tell you all about it. Just contact 


the nearest Enjay office. 
ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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he 


~ 


a 4 | Next time 
your part needs 


special protection 
look to 


treated felts 


ito foe Libres combine natures beat 
with tho laberateyss fatast... 








They repel water, stop rust, reduce friction, resist 
abrasion, stand 300° F. heat or —65° F. cold. 
Hard or soft, their wondrous interlocking fibers 
go on flexing, filtering, wicking or wiping long 
after other materials break down. 


For big products and small, Western Felt has 
specialists in coated and impregnated 
felts ready to assist you. 


; Lie Write for our free sample brochure 
e pa eneg ee 
i + of Treated Felts. 


_ —) 


a 


WESTERN 


Dept. M : AG 
4021-4189 Ogden Ave. on 


Chicago 23 
Branches in Principal Cities WORKS 
MANUFACTURERS AND CUTTERS OF WOOL FELTS AND SYNTHETIC RUBBER 
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elele)Giele) 2.4, bi 


Middletown, Ohio 
Complete ball manu 


facturing faciliti 


STROM PLANT 
E wit Tenne et 


Complete ball manu- 


facturing facilitie 


TWO COMPLETE PLANTS ASSURE PROMPT DELIVERY OF 
hoover quality balls 


Now! Hoover's two complete ball manufacturing 
plants give you, the ball buyer, the protection 
gained by usi:.g two individual sources with all 
the simplic of dealing with a single supplier. 
Duplicate manufacturing and shipping facilities 
at the Hoover Middletown and Erwin plants as- 
sure you of a source big enough to handle even the 
largest requirements. 

All orders are processed through a central office 
in Middletown to simplify purchasing for you and 
to permit scheduling for earliest possible delivery. 

Hoover offers America’s widest selection of 
standard balls in chrome, carbon, stainless steel, 
brass, bronze, monel and other metals. A wide 
range of sizes and grades for most industrial appli- 
cations is available. For complete information, 
mail the coupon. 
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Thanks in part to modern plastics, today’s product designers are able to come 


NEWS ABOUT up with solutions to design problems that would have been impossible a decade 
ago. The success of their efforts points up the increasing importance of com- 


PRODUCT DESIGN munication between designer and plastic producer. Here, on these pages, are a 
few ideas that were born of this communication... 
AND 


FROM REFRIGERATOR CARS 
TO PORTABLE RADIOS 
...PLASTICS SOLVE DESIGN PROBLEMS! 


New refrigerator car hatch 
cover, preform-molded from 
thermosetting resins made with 
Dow monomers, retains its 


shape, dimensions, protective 


qualities under severe operat- 
ing conditions! 


Refrigerator car hatch covers take a 
beating from weather, hard use, and 
' corrosive brine. Molded hatch covers 
preformed with Dow-monomer-based 


polyester resins, prove they can take it, 


— and save money for the user as well! 

Reinforced polyester moldings are low 
in cost. Nearly any configuration, hole 
slot, fillet, or rounded edge can be 
formed in the mold, greatly reducing the 
number of costly production operations 
normally required by other materials 
What's more, they have excellent resist 
ance to weathering, temperature ex- 
tremes, and to the attacks of salt and 
other chemicals; they won’t warp or lose 
their strength; and they last for the life 
of the car, with little or no maintenance 


Preform moldings offer advantages in 
cost, in production ease, in long life 
under difficult service conditions, and 
the types of products for which they can 
be used are virtually unlimited. Rein 
forced molding with Dow-monomer 
based thermosetting resins is currently 
gaining favor in the automotive and 
appliance industries for heater housings, 
various refrigeration units, and other 
parts requiring a strong, rigid, tempera- 
ture-resisting material. Dow is an experi- 
enced supplier of the basic monomers 
for polyester resins for premix, preform 
and mat moldings. 
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Designers who direct their efforts toward 
products with sales appeal also have a 
challenging assignment. Here’s how 
Dow plastics help solve design problems 
for a garbage disposal unit, a portable 
radio, and a toilet tank refill and flushing 
unit. 


“Whisper-quiet’ shredding and grinding 
is a sales point emphasized by the maker 
of this sleek new model sink type gar 
bage disposal unit. And the “silent treat 
ment” is achieved by a cushioning inner 
lining of expandable polystyrene in bead 
form, foamed-in-place by the manufac 
turer. The attractive, high gloss oute 
casing is molded of Styron® 475—a high- 
impact formulation of Dow polystyrene provides a margin of safety against flow, the casing will withstand a lifetime 
It resists heat, food acids, and can be breakage, even if dropped! In addition of underwater service without rusting 
molded or extruded in almost any color high surface gloss and molded-in color corroding or warping. Even the screw 
idd extra sales appeal. Whether it goes thr | 


eads are molded of Styron proo! ol 
Design for rugged going. This new port on picnics or just to the patio, the case 


its exceptional molding characteristics 


able radio lightens the load while it stays rich looking, shrugs off scuffs and The float mechanism takes advantage 


attractive case stands up well to rugged ‘Stains, wont fade or discolor in bright of the 


buoyancy of Stvrofoam Dow 
going. Molded from Styron 369 — me sunlight. expanded polystyrene 


Styrofoam won't 
dium impact and heat resistant poly Another design in Styron is this toilet crumble or flake in use, and won't sup- 
styrene—it takes the bumps and bruises tank refill and flushing unit. Molded of port mold growths. It has outstanding 


of travel in stride. Toughness of the case Styron 475M for high impact and easy water penetration resistance 


MAY WE WORK WITH YOU on a design problem involving the use of 


plastics materials? The complete facilities of the Dow plastics re- 


THE DOW CHEMICAL COMPANY 
search and development staff, and the marketing and merchandising Midland, Michigan 
department are at your service. Drop us a line. THE DOW CHEMICAL 


company, Midland, Mich., Plastics Merchandising Dept. 1725DZ11-21. 


See ‘The Dow Hour of Great Mysteries’ on NBC-TV 
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‘Twisting, 
turning 

application 
shows... 


how V-belts reinforced with DACRON 


POLYESTER FIBER 


permit greater design freedom 


Ask a V-belt to transmit power over four pulleys, with a 
quarter turn between each. Put it under heavy load, yet 
limit its width. Demand long service, but permit only 
minimum stretch, minimum fatigue. Then, depend on it 
to meet these requirements if it is reinforced with 
““Dacron’’* polyester fiber made by Du Pont—because 
it will. That’s exactly the kind of belt performance re- 
quired of—and met by—a leading V-belt manufacturer. 

When new designs place unusual burdens on V-belt 


power transmission, turn to V-belts reinforced with 
Du Pont “Dacron’’. These belts cut drive costs, permit 
greater design flexibility, fewer belts or more H.P. per 
belt. Rely on them also for longer life, greater strength 
and shock absorbency, excellent dimensional stability. 
FREE BOOKLET: “Du Pont ‘Dacron’ Sets New Standards for 
V-belt Performance”. Write E. I. du Pont de Nemours & 
Co. (Inc.), Textile Fibers Dept., 31E Centre Road Bldg., 
Wilmington 98, Delaware. 


DACRON 


POLYESTER FIBER 


O66. us. par ore 


BETTER THINGS FOR BETTER UVING. . . THROUGH CHEMISTRY 


*"Docron” is Dy Pont’s registered trademork for its polyester fiber. 


Enjoy “The Du Pont Show With June Allyson” — Thursday Nights 
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low cost ) won't chip, 
product break, shred 
insurance 3 or collapse 


easy to apply 









Caplugs 


take -your pick: over 600 
made of tough, - sizes in numerous styles 


flexible Polyethylene a and colors now in stock. 





unaffected ES the quickest, slickest protection 


by most chemicals for products in process transit or 
; storage...get a free kit full 


1 
Ol Sampies 1n ex 


upon below 
] 


rE CLOSURES CO., INC 
Ave., Buffalo 23, N.Y 
MAIL a free assortment of Caplugs 
literature and prices to us 


without obligation 


a cinch 
to remove 


The MOULIN G B-52G triple-threat nuclear bomber — a 
major weapon in the current SAC deterrent force—recently 
carried two big missiles over the North Pole on a 10,800 
mile nonstop flight. The flight was another example of a suc 
cessful effort by the SAC-industry team to provide constant 
refinement and maintenance of the Strategic Air Command's 
“big stick’ fleet of heavy and medium jet bombers. Designed 
originally as a platform bomber, the B-52G can now carry, in 
addition to its bomb load, two North American ‘“‘Hound Dog’’ 
GAM 77 missiles capable of tracking down targets hundreds 
of miles from their launching point. This makes it possible 
for the big ship to strike at three entirely separate targets in 
one raid. The B-52G transports a gross weight of nearly half 
a million pounds, and Alcoa® Extrusions help carry the load. 

Now included in the main wing section are 75-ft extruded 
7178-T6 Alcoa Aluminum alloy panels which make possible 
fuel storage in nearly the whole in-spar area (out to the ex 
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ternal underwing fuel tanks). The external fuel tanks provide 
still additional range 

By shaving some 10,000 Ib from the previous model, the 
B-52G range is increased by about 6 per cent. . . a weight 
saving accomplished mainly by a redesign of the wing struc- 
ture. Boeing engineers greatly increased interior fuel storage, 
replaced fuel bags with an integral wing configuration 

Alcoa Extrusions—in widths up to 3514 in.—are actually 
extruded for the B-52G in the ‘‘V"’ shape (pictured at right) on 
one of Alcoa's 14,000-ton extrusion presses. They are then 
cold rolled into the flattened cross section. The part is sent 
to Goodyear Aircraft Corporation, Litchfield Park, Ariz., for 
machining and assembling into a portion of the center wing 
section. Goodyear, in turn, ships the completed unit to Boeing 
Airplane Company, Wichita, Kan., for installation in the air- 
plane. Extensive machining, riveting and assembly operations 
are eliminated by the use of these large extrusions—and the 
required strength is obtained with jess weight than would be 
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HOW TO 
CARRY 


“BIG STICK” 


necessary if the wide section were built up from smaller pieces. 

Mammoth presses are only a part of the story. Complex 
auxiliary equipment, including a 120-ft-long stretcher (with 
3,000,000-ib pulling force), roll straighteners and detwisters, 
enables Alcoa to extrude shapes that put the metal where it 
is wanted! With this extrusion equipment, Alcoa can produce 
closed-end containers up to 44 in. in diameter, stepped or 
other type extrusions up to 2,500 Ib total weight, extrusions 


Alcoa puts the metal where you want it 
—in extrusions, castings, forgings, screw 


ey, machine parts and impacts. 
; \ 
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up to 39 in. in width, tubing of uniform or variable wall up to 
194 in. inside diameter. In addition to aircraft and other 
defense applications, large shapes extruded by Alcoa find 
uses in the electrical industry, pipelines, truck, bus, trailer 
ship and architectural construction 

For more information, write Aluminum Company of America, 
908-L Alcoa Bidg., Pittsburgh 19, Pa. World-wide sales through 
Alcoa International, Inc., 230 Park Avenue, New York 17, N.Y. 


Warcoa atuminum 





ALUMINUM COMPANY OF AMERICA ° 
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One in a series of technical reports by Bower 


BEARING (Oy / BRIEFINGS 
~~ 





BEARING GEOMETRY 
MAKES OR BREAKS BEARING PERFORMANCE 


To develop high capacity and optimum 
performance in a tapered roller bearing, 
it is essential that roller alignment be 
accurate. Correct roller alignment, in 
turn, depends on a critical geometric 
relationship between the cone back-face 
rib, and the cone raceway. 


Perfection in this geometric relationship 
compels the rollers to align themselves 
perfectly with respect to the bearing 
geometry, and each roller shares equally 
in the work that is imposed. Figure | 
diagrams the important elements in- 
volved. 


When this rib-to-raceway relationship 
is incorrect (because of either faulty 
bearing design or manufacturing inac- 
curacies), rollers experience misalign- 
ment and begin to skid and skew under 





CONE 
BACK-FACE 
RiB 


FIG. 1 


ri 


>. 





RACEWAY 











load. As engineers know, poor perform- 
ance and premature bearing failure are 
inevitable under these conditions. 


In the design and manufacture of Bower 
tapered roller bearings, Bower engineers 
take great care to generate and hold an 
exact face angle on the cone back-face 
rib. In practice, this means that Bower 
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bearings are designed for maximum life 
and optimum performance under any 
operating conditions. It means that 
Bower bearings retain accurate roller 
alignment under all speeds and loads up 
to the maximum for which the bearing 
is rated. 


It’s one thing to develop proper bearing 
design on paper, but quite another to 
carry it out consistently in manufacture 
To this end, Bower engineers were instru- 
mental in the design and development 
of a unique centerless grinder on which 
Bower precision grinds each bearing’s 
cone raceway and rib-face simultan- 
eously. The results obtained from these 
machines invariably 


meet or sur pass 


Bower's exacting requirements and as 


sure perfect roller alignment. 


Figures 2 and 3 are front and top views 
which illustrate Bower's technique of 
centerless grinding rib-faces and cone 
raceways together. As a result, every 
component in a Bower bearing is per- 
fectly concentric about its rolling axis 





FIG. 3 THESE SURFACES 
4 GROUND 


SIMULTANEOUSLY 


THIS ANGLE MUST BE 
HELD EXACTLY FOR OPTIMUM 
PERFORMANCE 











2 8? @ 


When you require bearings, we suggest 
you consider the advantage s of Bower 
bearings. Where product design calls for 
tapered or cylindrical roller bearings or 
Bower 


provide them in a full range of types and 


journal roller assemblies, can 


sizes. Bower engivieers are always avail 
able, should 


advice on bearing applications. 


you desire assistance or 





BOWE ne ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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...COLUMBIUM » 





MOLYBDENUM... 





_.. TANTALUM 








TITANIUM... 





... VANADIUM 





NICKEL ALLOYS! 


You can buy Wolverine tube 
in special metals—right now! 


For more than five years, using the tubing industry's the list of applications where tubing made from these 
largest and most complete research and development metals can help your company do a better job, more 
facilities, Wolverine Tube research engineers have economically. 
been working with zirconium, columbium, molybde- Write or call for more information—or “Ask Your 
num, tantalum, titanium, vanadium and nickel alloys Wolverine Tube Salesman—He Knows!” 
Thus, the know-how is now available to permit 
American industry to specify seamless tubing manu- , ‘ WOLVERINE TUBE 
factured from these metals — tubing with extremely @ DIVISION OF 
high temperature properties and great corrosion re- ‘—((7f/) Calumet=« Hecla, Inc. 
sistance among other valuable physical attributes. DEPT. G 17278 SOUTHFIELD RD., ALLEN PARK, MICH 
Wolverine Tube would be happy to discuss with you 


163 


PLANTS IN DETROIT, MICHIGAN AND DECATUR ALABAMA @« SALES OFFICES ! f PAL TIES 
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KLIXON 


BUILT-IN PROTECTOR 


PROVIDES 


Complete Protection 
Against 
Motor Burnouts in 
Rapidayton 
Submersible Pumps 


... Protects Start Capacitor, too! 


Among the many features of the Rapidayton 
submersible water pump is a new first . . . a built-in 
KLIXON Protector 

The KLIxon Protector, mounted in the oil-filled 
motor just above the windings where it can accu- 
rately sense temperatures, provides complete over- 
heat protection (both current and ambient) of 
motor windings, start capacitor, and transformer 
oil used as a coolant and lubricant in the motor. 

In addition, the KLIxXoNn Protector provides 
these plus benefits allows maximum safe motor 
output ... permits mounting of start capacitor at 
bottom of the pump, a design benefit not possible 
with remotely located circuit breakers or protectors 

. eliminates costly remote control box and extra 
wiring . . . prevents nuisance tripouts in hot tem- 
perature zones ... prevents burnouts in cold tem- 
perature zones. 

You, too, can obtain the many advantages of 
KLIXON Protectors. Safeguard your motor-driven 
equipment by using motors with built-in KLIXON 
Protectors. The additional cost is low . . . the sav- 
ings high. Ask your motor supplier for information 
or write for KLIxonN Motor Controls Catalog. 


Over 200,000,000 motors 
are protected against 
overheating and burning 


out with KLIXON PROTECTORS. 


KLIXON BUILT-IN 
PROTECTOR Provides 3-Way 
Overheat Protection in the Tait 
Ss Company's 


(3) Protects oil in motor casing 
against deterioration from 
high temperature. 


KLIXON BUILT-IN PROTECTOR 
Safeguards Motor Against These 
Conditions. 


* High or low voltage... running 
duty. 


Locked rotor both windings (at 
normal, low and high voltage). 


Locked rotor main winding only 
in case start switch fails to close 
or capacitor fails to open 


Start switch sticks in closed 
position (both windings in cir- 
cuit). 

Locked rotor start-winding only 


(lead to run-winding dropping 
off). 


<~ TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 


3611 FOREST STREET ° ATTLEBORO, MASS. 


SPENCER PRODUCTS: Klixon@ Inherent Overheat Motor Protectors + Motor Starting Relays + Thermostats + Precision Switches «+ Circuit Breakers 
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TEFLON 
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DESIGN 
Bearings of 
TEFLON 











Non-lubricated anti-friction pads of TEFLON 
cut bearing costs over 80% on railroad cars 


On a newly designed railroad car, I-beam frames that sup- 


port cargo containers ride on anti-friction pads of a filled 
TEFLON TFE-fluorocarbon resin. Thirty bearings, like the one 
shown above, permit forward and backward movement, which 
cushions the containers against impact. Each complete bear ing 
of TEFLON with metal backing costs about $1.75, less than one- 
fifth the cost of a 5” rolier bearing which would otherwise be 
used. In addition, the low-friction pads of TEFLON make lubri 
cation unnecessary while maintaining low break-away 
friction, The absence of grease prevents sticking of abrasive 
dirt from track bed on the bearing surface. 

If your equipment designs involve sliding bearings, consider 
the money-saving advantages offered by bearings of TEFLON, 


Filled compositions and reinforced constructions of TEFLON 
are available to meet the requirements of increased loads and 
speeds or of high wear resistance—and TEFLON fluorocarbon 
resins provide dry lubrication, 

On the following page you will find basic data on the proper 
ties and performance of bearings of TEFLON and the ways they 


make possible cost-saving design improvements. 


TEFLON is Du Pont's registered trademark for its famil) 
cluding TFE (tet 


rinated ethylene propylene) resin 


fluorocarbon resins wuoroethyiene 


resins and FEP ( fis 


MECHANICAL F 








Bearings of TEFLON: 
‘aat-\(e) ame (-s-J(e] aMmexe) at-yie(-1¢-] 410) at 
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TABLE 1 





VPPER SERVICE LIMITS OF VARIOUS 
CONSTRUCTIONS 


Leoed (psi) Velocity 
< 2. per minute (ft./min.) 
velocity 100 psi toed 


& 











Censtruction Cond: t.ons 


Molded TFE re 


shaft 25 *t 
1150 ps 


shaft 100 rpm 
2000 ps 








Properties of 
bearings of TEFLON 


TEFLON fluorocarbon resins have prop- 
erties which make them excellent ma- 
terials for journal, plane-surface and 
thrust bearings. F illed compositions and 
reinforced constructions are usually 
used to tailor bearings of TEFLON for 
increased loads and velocities or high 
wear resistance. Among the major bene- 
fits that TEFLON resins offer as bearing 
materials are 


1. Low coefficient of friction—The static 
coefficient of friction of TEFLON resins 
is even lower than the dynamic value. 
At high loads and low velocities, TEFLON 
resins have a lower friction than any 
other solid material 
lower than lubricated metal bearings. 
(See Figure | for static coefficients of 
both TEFLON TFE resins and the new, 
melt-processible TEFLON FEP resin 
The kinetic coefficients of friction vs. 
sliding speed at 73°F. are shown in 
Figure 2.) 


significantly 


2. Temperature resistance—Bearings of 
TEFLON TFE resins have exceptional 
thermal stability and are suitable for 
continuous service up to SOO°F. At 
-450°F. these resins show the same fric 
tion that would be expected for similar 
conditions of load and velocity at 
room temperature. 


3. Chemical resistance— Bearings of 
TEFLON resins are completely resist 
ant to virtually all chemicals and sol 
vents. They do not absorb moisture 
and are completely unaffected by out 
door exposure to weather. 


4. Other properties Bearings of 
TEFLON resins are tough, abrasion re 


sistant, and have the ability to embed 
hard foreign contaminates. 


WHERE TO USE 


Bearings made of TEFLON resins are 
being used where lubricated bearings 
are undesirable or incapable of oper- 
ation, in extreme temperatures or cor- 
rosive conditions, or where there is a 
possibility of lubricant failure. They 
are used where safety and reliability 
are essential. They are used near sub- 
stances that must not be contaminated: 
with non-lubricating liquids such as 
gasoline; with corrosive substances; at 
low or high temperatures where com 
mon lubricants are useless; under ex 
treme conditions of humidity; in areas 
where there is danger of fretting or gall 
ing; where stick-slip motion is unde 
sirable; where space or weight savings 


are essential. 


SPECIAL CONSIDERATIONS 
Load and Speed 


*>c TEFLON resins are used 
low PV factor bearings. For higher 
and speeds, reinforced construc 
and filled compositions of TEFLON 
de the increased compressive 
strength, thermal and dimensional stabil 
ity, heat dissipation and wear resistance 
sired. See Table 1 for indications of 
apabilities of various types of bear 
of TEFLON TFE resins 


Bearing Life and Wear 


Bearing life is usually dependent on wear 
which in turn is dependent on load, sur 
face sliding speed, lubrication and shaft 
finish, as well as clearances and constru 
tion. Hence, it is not practicable to define 
wear rate for all conditions. Table 2, how 
ever, is indicative of the wear rates for 
some typical bearing application 


FOR MORE INFORMATION about the properties and uses of bearings of 
TEFLON and the new fact-filled booklet “Designing with TEFLON”, write to: E. I 
du Pont de Nemours & Co. (Inc.), Polychemicals Department T-36-11 Room 
2526, Nemours Building, Wilmington 98, Delaware. 


In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec 
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NEW! PhotoStress Rosettes* from —¥sada- 


THE ONLY GAGES THAT PROVIDE DIRECTLY BOTH 
ORIENTATION AND SEPARATE MAGNITUDES 


OF F PRINCIPAL STRAINS | roamaree : . Sotate, turn wage 


© gage pa 





How PhotoStress Rosettes simplify 
your stress and strain analysis problems 








Gages shown actual size. €, and €, are principal strains 

d o—diameter of circular fringe for zero strain 

d,;—do), (d2—do fringe shift along axes of symmetry of pattern 
due to strain. Axes of symmetry are principal strain directions 

€, is a function of d,—do. € is a function of d,—do. 


EXCLUSIVE FEATURES: SPECIFICATIONS: 
¢ Measurements of principal strain directions possible e Directions of principal strains: within + 5° (with care 
for strain levels as low as 50 microinch/inch and up. better accuracies are possible 
Major and minor principal strain directions obviously Magnitudes of separate values of principal strains 
apparent. within +40 microinch ‘inch. 
Separate magnitudes of strains obtained directly Packaged 5 gages to the package with sufficient 
along desired axis. cement and complete instructions for installation 
High readout sensitivity due to permanent pattern 
Constant sensitivity for directions and magnitudes LIMITATION: 
for any strain level. e Will not perform accurately in areas of high strain 
Proved PhotoStress technique Zandman method). gradients. In these areas. use classical PhotoStress or 
GENERAL FEATURES: miniature type MetalFilm strain gages. 
Direct readout . . . no instruments or electrical con- 
nections. OTHER GAGES FROM BUDD: 
Static or dynamic (with strobe light) readings. e PhotoStress gages for unidirectional strain measure 
Sensitivity and zero stable with time, unaffected by ments, transducer applications, machine alignment, 
humidity. load cells and torque measurements 
Easily bonded at room temperature to metals, con e MetalFilm electrical strain gages in a wide range of 
crete, wood and other materials sizes and configurations 


WRITE OR CALL FOR FULL INFORMATION OR APPLICATION ASSISTANCE 


ivsTRUMENTS MM BD tA yA 
A DEMEMER ovision 


THE BUDD COMPANY - P.O. Box 245 + Phoenixville, Pa. 
Consult your phone book for sales offices in: Atlanta, Ga.; Oak Park, Ill.; Detroit, 
Mich.; Seattle, Wash.; Dallas, Tex.; Los Angeles, Calif 

In Canada 

Budd Instruments, Ltd., 170 Donway West, Don Mills, Ont 

In Europe 

Budd, S.A., 10 Avenue de la Grande Armée, Paris 17°, France 





Now—new bearings of Teflon eliminate 
lubrication . . . resist extreme tempera- 
tures and reactive chemicals . . . drasti- 
cally reduce downtime. 


No finer combination of properties. Bear- 
ings of Teflon offer a lower coefficient 


NEW TEFLON of friction than any other solid ma- 


terial; they have exceptional thermal 
BEARINGS stability and are suitable for continu- 
ous service to +500°F; they are com- 
for Non-lubricated pletely resistant to nearly all chemicals 
and solvents; they are tough, abrasion- 
resistant, have no moisture absorption. 


Service 


Applied where safety and reliability are 
essential. Teflon is used as journal and 
thrust bearings, and on other sliding 
surfaces where lubricated bearings are 
undesirable, or incapable of operation 
in extreme temperatures or corrosive 
conditions, or where there is a possi- 
bility of lubricant failure. Teflon bear- 
ings afford unexcelled performance 
where slip-stick motion must be 
minimized . . . on reciprocating and 
oscillating systems where the lowest 
possible static friction must be at- 
tained . . . where space and weight 
savings are essential. 


Easily fabricated from high-quality Gar- 
lock stock shapes. Teflon bearings can 
be simply and economically made from 
standard Garlock tape, bar and rod 
stock available through local Garlock 
distributor outlets. Or, if you wish, 
Garlock will work to your exact 
specifications in furnishing bearings of 
all tolerances and size. Whatever the 
case, the key to best bearing perform- 
ance is through the use of Teflon stock 
shapes by Garlock. With years of 
experience in research and processing 
of plastics, Garlock is able to recom- 
mend and furnish exactly what you 
need, when you need it, and at the 
lowest possible cost. 


Find ovt more about Teflon bearings. 
Consult your local Garlock representa- 
tive at the nearest of the 26 Garlock 
Railroad truck bearings (top), carburetor bear- sales offices and warehouses throughout 
ings (center), and saddle bearings for textile the U.S. and Canada. 
machinery (bottom) — fabricated from top-quality ’ _— 
Tefion*® stock by Garlock—offer performance Or, write for Plastics Catalog AD-177, 


unmatched by any other material. Garlock Inc., Palmyra, New York. 


GAR LO 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Crder from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


*DuPont Trademark 
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NEW DEPARTURES IN MINIATURE 
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ULTRA-CLEAN INCUBATORS FOR M/I* BALL BEARINGS 
N/D'S NEW WHITE ROOM PROVIDES ULTRA-CLEAN ENVIRONMENT FOR M/I BALL BEARING ASSEMBLY 


N/D announces a new White Room at Sandusky, Ohio incorporating the latest technological 
advances available today. This new room provides a virtually dust-free atmosphere so neces- 
sary for the production of Miniature and Instrument Ball Bearings of high reliability. 


Environmental controls within the room hold temperature to plus or minus 1°... with maximum 
relative humidity only 40%. Final air filtration into room removes particles smaller than 3/10 
micron. A complete air change is made every three minutes. All authorized personnel enter 
ing the room are thoroughly bathed by air showers in two successive deduster chambers 


You can benefit from New Departure's 25 years of experience in M/I ball bear- 
ing production by calling your nearby N/D Sales Engineer. Or write Department Ng SEND FOR NEW DEPARTURE'S 
L.S., New Departure, Division of General Motors Corporation, Bristol, Conn. =n. 


NEW DOE PART URE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
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At the risk of repetition .. . 


Development groups in one electrical-products company 
have five objectives set by the vice-president—Engineering 


i. Avoid tricky-to produce items. They cost too 
much to manufacture, are headaches all through production 
ins, assembly; are usually difficult to keep in service. 


KEEP THE DESIGN SIMPLE. 


2. Avoid difficult-to-understand items. These make 
trouble for production departments, but more trouble in 
service. Maintenance men can’t—or won’t—learn to 
service them properly, because they can’t understand how 
they work. 


KEEP THE DESIGN SIMPLE. 


Avoid non-use ful, costly elements The temptation 
to add gadgetry for special and occasional purposes is 
always there. Usually it’s too expensive for what it 

ulds, creates a sales liability instead of a sales point. 


KEEP THE DESIGN SIMPLE 


} tuod sophistication Don’t use electronics when 

1 cam will do the job, or a gear train when a pair will 
do it. Special materials and components are hard to 
replace, serve no purpose unless the service demands 
them. It’s better to have an old-fashioned design that 
works than an ultramodern one that won't. 


KEEP THE DESIGN SIMPLE. 


5. Avoid complication. Don’t over-miniaturize or over- 
design. Make the product to fit the service for the time 
it must serve. Reliability is built on simplicity. 


KEEP THE DESIGN SIMPLE 


Che explanations and the repeated four-word phrase 

are ours. We've added them merely to point up the oldest 
slogan for sound design, the one that is so hard to 
remember that it must be repeated over and over again: 


KEEP IT SIMPLE 


/ Lwaw 





Double-Laver Nickel Plating 





is the difference between 


Both of these plated panels were exposed 
in a corrosive marine atmosphere for 
18 months! 

You can see how the panel on the 
left plated with a Nickel-Chromium 
coating that is perfectly suitable for less 
rugged use fared in this severe out- 
door test. 

But the panel on the right 
to the same 2.0 mil thickness 
its rich original luster! 

Why? Double-Layer Nickel Plating 
a good thick layer of sulfur-free, semi- 
bright Nickel beneath the lustrous bright 


coated 
retained 


84 


and this 


Nickel layer and the thin chromium 
overlay. 

Remarkably durable, this combina- 
tion provides outstanding resistance to 
corrosion, abrasion and wear .. . helps 
assure the mirror-bright, lasting eye 
appeal that satisfies today’s quality- 
conscious customers. 

For more information on the dura- 


bility of decorative Nickel-Chromium 
plating, write for your free copy of “The 
Contribution of Nickel and of Chromium 
to the Durability of Decorative Plating.” 


Che International Nickel Company, Inc 
67 Wali Street .A\. New York 5, N.Y. 


ANCO. 


Inco Nickel 


Nickel makes plating perform better longer 
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COPPER ALLOYS 
for high-conductivity castings 


PRODUCT 


ENGINEERING 


Foundries can now give you castings with 


properties consistent enough to carry high current 


density. But which alloy to specify? Author con- 


ducted extensive property tests on all likely candidates. 


W K ROOTS, vice-president engineering, Mears Electric Controls Inc, Portland, Ore 


Wh hy has di 


than 


ee 
Or bl iTLK¢ 
+} 


| 
ign usually favored extrusions 


parts, rather castings, for copper components that 


irry high current densities in electrical control and power 
ipparatus? Main objection to the castings has been a la 
f consistent quality control in the foundry and—sten 
ming from th lack of reliable d 


But n 


gn data 
= 


yw that foundries handling copper and its al 


getting their quality-control problems ironed out, 
reliability 
The table of properties of copper 


casting alloys on next page is based 


possible to capitalize on the ind econom 


inherent in castings 
yn an extensive investi 
gation of the products of many foundries that current) 
employ suitabl These design data thus 
rather than labor 


omewhat from stan 


quality controls 
represent current commercial practice 
tory materials, therefore they differ 


ird published figures 


Heat-treating is important 


1 


Ihe tabulated data are based on alloys heat-treated aft 


isting, because the maximum conductivity for these allo. 
occurs in the annealed condition. Even the highest purit 
unless annealed, will have a conductivity 
So when select 
g the casting alloy for high-conductivity applications, 
evaluation “as-cast” basis 
ilone. An added advantage of annealing, at least for simple 
that the casting 


copper castings, 
below that of standard annealed copper 
in 
done on the 


should never be 


cast shapes where dies are inexpensive, 


can be forged at red heat—thereby yntour and 


mechanical properties. 


improving ¢ 
Electrical conductivity is usually expressed as a percent 
ge of the conductivity of the International Annealed Cop 
per Standard (IACS). Resistivity 


be used in place of percentage conductivity 


in equivalent term, can 
The inte 
of annealed copper, 0.15328 
IACS conductivits 
Chis means that a wire 1 meter long weighing 1 gm would 
have a resistance of 0.15328 ohms 


national standard resistivity 


ohm-gm sq meter, 1s equal to 100 


Percentage conductiy 


ity, the more common term, is used in the table 


Selecting likely alloys 


Usually, conductivity of the st part must nearly match 


that of the adjoining conducting members. These are 
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isually made from one 


IACS 


witl mau t 


1 conductivit of 
: /-™ 1 } . 

il electrolytically refined copper 
than 100% IACS; or “hard” (cold drawn ypper, Wi 
ibout 95% IACS conductivity. The 
tl ften must match that of adjo 
Under these conditions, an alloy with 
10% IACS as possible is essential 
mperature-rise may give the 
urrent rating than the noncast members 


rods or bars with mmer 


+} 


1¢ casting ning memb« 


mnductivit 


cast part a lower 
Thus 


ipplications, the first four metals listed are most « 


nfinuous 


pec ified 
Alloys with conductivities 


1en cross-sectional areas 


below 80 IACS are chose 


vl need not match—f 


xample 
ransfer 
In the s¢ 
umstances, other properties such as improved mechan 
The tabl 


improve a 


when the cast part is surrounded by a better heat-t 
medium than the adjacent noncast conductors 

11 performance can be obtained 
chanical properties generally 


es down 


Making the final choice 


While the table is useful a 
each of the most likely selections has 
Here 


hould have to m 


1 preliminary screet 

haracteristi 
may influence performanc« illoy by allo 
f the additional facts you 


hoice 


Unalloyed copper should be almost fr 
sting purposes. This deoxidization 
educing agents such as phosphorus, 


These 


ng it innocuous while the 


} " " 
nesium, Caiclum combpDine wit! 


Coppel 
But for high-conductivity 


castings est rents arply 


} 


and their use has to be very carefulls 


ce conductivity 

ymtrolled. One solution is to use other deoxidants such 
is cadmium and zinc, which have a less detrimental effect 
m conductivity than that shown by phosphorus or silicon 

Choice of the copper supply, apart from the problem 
f deoxidants, gives rise to most of the problems associated 
with high-conductivity copper castings. The most com 


of trouble is the indiscriminate use of s rap 


non source 


REPRINTED—Circle P68, inside back cover 


eT ft” 


greater 


ross-sectiona! area of 


iS neal 


therwise excessive 


for these 


mmonly 


n 








COPPER AND ITS CASTING ALLOYS, IN ORDER OF CONDUCTIVITY 





Composition, 
%o Salient Design Properties 





Casting . Tensile Elastic , Application Notes 

Alloy Other strength | Elonge- Modulus, 
Elements psi x10" tion, psi x 10° 
% 





Pure Cathodic Deoxidants 25 16-18 Close spuathpaadints senile 
Copper only in high-quality, high-con- 
cuiy Castings 


Cadmium Copper 1.0 Cd Rarely cast, except for 
ounie-goer compontats 





Tellurium—Copper 0.3-0.7 Te High machinability, corro- 
sion resistant, retains 
hardness at ead F. 





Chromium-—Copper 0.4-0.8 Cr . Retains hardness at 840 F 
heat-treated) 





Selected tone 1.0 Sn Not eis used for olectri- 
Copper 0.5 other cal components; suitable 

for blast-furnace appli- 

cations 

Low-beryllium 2.6 Co = Used for high-temp appili- 


Copper 0.4 Be cations. 
(heat-treated) 


Copper cobalt 2.5 Ce > Generully similar to low- 
silicon 0.5 Si beryllium Cu, but much 
(heat-treated) easier to cast 

Copper -nickel-— 2.5 Ni 61.0 > - Traditionally cast for 

silicon 0.5 Si steam-locomotive appli- 

(heat- treated) cations 


Beryllium uber 1.75-2.5 Be 110-135 . Often cast for tools; high 
theatrected) =0.5 Co Ni mechanical strength 

Muntz Metal 40 Zn Also called yellow metal; 
(heat-treated) common for castings of 

all sizes 

Manganese Bronze =7.0 Sn, Fe, : Also called high-tensile 
(heat-treated) Mao Al, Ni brass; Common casting 

Bal. Zn alloy 





Aluminum Bronze 9.5 Al | Common for complex- 
2.5 Fe shape castings 






































‘¢" foundry. It is not an easy matter to pro oxygen-free silver-bearins Among 
high-conductivity copper castings, other than mly low-residual-phosphorus coppet 

A anal shape. For complex shapes, pure cathode 
hould be used. This copper, the direct product 


lytic refining, is the raw material for the produc 


} 
} ; 


Cc a allovs contain 0. 
ind are seldo ist exc pt ror 


ymmon al uit 

h tough-pitch copper and oxygen-free, high of welding transformet 
ta, ypper 

Small casting f simple shan in be isfactorilv pri hescmage =n 

iced with fairly high conductivity from scrap copper, urium. The a 

provided the scrap is carefully selected. When selecting ily available for casting 

uch scrap from the tough-pitch coppers, only three types 


10uld be allowed: electrolytic tough-pitch, fire-refined 


machining, combinéd 

] retention of work-hard1 
tures (660 | ind 

sh-conductivity tough-pitch, or silver-bearing tough 4 

' 


h. Similarly, only two of the oxygen-free coppers Chromium-copper 


1: oxygen-free without residual deoxidants, o1 me propricta 
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HEAVY-DUTY CIRCUIT BREAKER 
USES COPPER CASTINGS selected 
for high conductivity. These parts 
must be free from flaws like micro- 


(C) is a Cd-Cu moving, arcing contact 
in the 600-volt circuit breaker at right, from Cr-Cu_ alloy (E) operating 
which must carry 4000 amps continu- 
ously, 100,000 amps on an interrupting 
shrink faults, so that current-carrying basis. Other cast parts in this breaker 





fixed arcing contact (lower portion) 


mechanism link from Be-Cu, (F) and 
(G) trip levers from Muntz metal, (H) 
main moving contact fingers from pure 


capacity is not reduced locally, other are: (A) closing lever cast from Mn- cathodic copper, Part (1!) is an A 


wise melting can occur under high-cur 


; 


mercial alloys often contain small quantities of other el 
ments that improve mechanical properties at the expens: 
of conductivity. Only the precipitation-hardened form of 
this alloy should be used for high conductivity. Improved 
mechanical properties are obtained by heat treatment 
explaining why this material is suitable for moderately high 
temperatures (840 F) without softening 

Beryllium-copper normally contains 1.75 to 2.5% bery! 
lium with other elements. This combination gives enor 
mous mechanical strength at the expense of conductivity 
Casting of normal-beryllium copper is very common, par 
ticularly for tools. Low-beryllium copper, containing 2.6% 
cobalt and 0.4% beryllium, was mainly developed as an 
economy measure because of the high price of beryllium 
It has useful properties at elevated temperatures, but is 
difficult to cast. Industrially, the copper-cobalt-silicon alloy 
is preferable to low-beryllium copper for high-conductivity 
castings, because it is easier to use in complex shapes 

Copper-nickel-silicon alloys are among the oldest of the 
precipitation-hardened materials, being traditionally used in 
the manufacture of fireboxes for steam locomotives. Conse 
quently, foundries casting this alloy are usually available to 
the electrical designer. For locomotive fireboxes, the nickel 
ind silicon usually total 1.0%; for other applications they 
may total 3.0%. Brasses and bronzes cut costs. 


EDITOR’S NOTE: Articles on applica 
tion of copper and its alloys to various 


Which Copper Alloy for Cold-head- 
ing Applications? May 2 '60, p 42—-To 
help you choose, the author ran spe 
cial tests on the most common cold 


sign problems. 
trial experience 


bronze, (B) fixed arcing contact (up- 
rent conditions. For example, part per portion) from 


For Best Results with Printed Wir- 
ing, Apr 4 '60, p 57 
engineering problems include been made over 


Once choice has 
conventional wiring 
article gives answers for specific de- ing capacity and provides an alloy 
Based on latest indus 


Copper Alloys for Those Smal! Tub- 


bronze operating lever from a smaller 


Cr-Cu alloy, (D) circuit breaker 


lectrical apparatu 
brasses and bronzes 1 ~ptable 
my and suitable mechanical properti 


Muntz metal is the most common casting br 


times calied yellow metal, it is a straight alpha-plus-beta 


ig 
brass. It is essentially a hot-working material, suitable for 
astings of all sizes in sand and permanent molds 


} 


Manganese bronzes are also useful ca 


electrical designer. Strictly speaking they a1 bronze 


nor is the small amount of mangane hese alloys 


+ 
. 
»ha-plus-beta 


high-tensile brasses, and are used for ings of any siz¢ 


essential. Actually alloys in this group 


' 
I , i 


from sand or permanent molds 


Aluminum bronzes form a range of alloys based on cop 


g 
per and aluminum, but also contain other elements, pat 
ticularly iron. Alloys containing 9.5 4 more aluminum 
ire often used for castings made in sand permanent 
molds. It is relatively easy to produce exceedingly com 
plex castings from the commercial aluminum-bronze alloys 
is long as the foundry selected is fully familiar with the 


casting characteristics 


~ 


For REPRINT of above article, just check P68 on one of the Reader 
Service cards found in this issue 


Manganese-copper High-damping Al 
loys, May ‘56, p 135—Adding up to 38% 
copper gives manganese unusual damp 


that has the strength of steel, and can 
be hot- or cold-worked 
Colored Finishes for Copper, Dec 


heading alloys—and a few of the less ular Parts, Feb 2 '60, p 44—HEasily 56, p 135—Discusses natural finishes 


common. His results, in a ready-refer 
ence chart, show the choice is wider 
than you think 
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drawn, swaged, flared, pierced, bent 
and joined—copper-alloy tubing can be 


obtainable through combinations of 
chemical conversion and mechanical 


shaped to solve many design problems treatment of surface 





A WRAPAROUND CIRCUIT is 
used in this programer for a TV 
receiver. Top: 2-layer portion 
placed over extra layer and 
wrapped around board. Bottom: 
circuit after molding. The base 
phenolic molding 
board improves dimensional 
stability and registration. 


asbestos 


THE NEWEST MOLDED 
PRINTED CIRCUITS 


Advantages have increased since the molding 


technique was introduced three years ago. The 


conductors can now be stamped on an extremely 


NORMAN L GREENMAN 


Vice-president 
Rogers Corp, Rogers, Conn 


WG hen onventional etched or plated printed circuits 
can't be adapted to meet your requirements, molded cit 
uits may be the answer. Besides carrying heavier ele 
trical loads, and offering a third dimension for the con 
ductors, they can now be made into flexible circuits. And 
in volume work, costs are competitive; In many instances, 
lowe! 

Originally, molded circuits were made by mechanicall 
tamping a pattern onto an uncured sheet of phenolic 
mpregnated cellulose. Then the entire circuit was placed 
in a standard compression-molding press where the circuit 


was bonded, cured, shaped, and covered with a protective 


film 
loday, the process is essentially the same, but the tech 
niques and materials have been refined and developed. Th 


pattern can now be stamped onto a thin thermoplastic film 


Ihe circuit can then be bonded to a larger, thermosetting 


plastic for molding—or it can be stacked with other similar 


= 


ts, then molded onto a rigid insulating base to form 


thin, flexible insulator. This allows multilayer 


3-D circuits or wraparound shaping. 


1 multilayer circuit. One limitation imposed by the dic 
tamping is that minimum width of the conductor as well 
$s minimum spacing between conductors is %* in Nar 

rower conductors are difficult to shear accurately; closet 
pacing breaks down the islands of insulation betw 


them 


Flexible circuits save space and money. Now a pattern 
ibout 0.004 in. thick can be produced by the molded 
ircuit technique \ 2-0z copper conductor is stamped 
on a thin phenolic-impregnated polyester fiber insulator 
he circuit is then bonded to a large phenolic molded 
piece, replacing the previous method of staking an etched 
ircuit to the molded piece This change cuts produc 
tion costs 20 

Flexible circuits can be used to form multilayer circuits 
I'wo applications are shown in the accompanying photo 
(he wraparound circuit consists of a single three-layer 
molded piece—two lavers on the one side, the third lay 
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THREE STEPS IN CIRCUIT MOLDING 





lop pattern is stamped on adhesive-backed foil 


erving as female die. Center excess foil str 


Botton completed circuit after 


molding 


iround design eliminates need for 
Bus bars capable of carrying 25 amps at 125 ha 
n produced by building up 10 layers of flexible circuit 
hey are used as the main power feed for computers. This 
assembly time and handwork 
Power can be taken off at any point along each circuit 
Individual circuits are insulated from each other, and tl 


I 


build-up system reduces 


molded bus bar is completely encapsulated 


Higher current can be carried, even in single-layer molded 
circuits, because the conductor can be made of hea 
metal The thickness of an etched-circuit conductor 
limited to about 0.003 in. maximum; the conductor of a 
molded circuit can be as thick as 0.03 in 

The etched circuits carry less current because their fi 
has to be thinner. This is explained by a look at how th« 
Metal foil is laminated to the base, the desired 
pattern is printed on the metal surface with an acid 
resisting ink, then the unprotected metal is etched away. 
The acid undercuts the edges of the 


ire made 


pattern where the 
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EIGHT LAYERS 
off to show 
ductor 

ster fiber 


idl) 
produ ing leat f vithout under 
tamping of e pattern also permits 
variety of metal foils such 


X and Invar—none of these are 


Accurate reproduction 


hed chemi 


heating element for 
in be 
d of a complex 

; | ; ‘ ; nhe ] 
|, die-stamped ou mto a phenolic 
pregnated glass fabric carri rid design create 


] 


} : } , , 
ries electrical path will pecih e for close 


ntrolled amount of heat 


Three-<limensional effects, such a iri ns il yn 


ictor level, permit sinking the conductor int 


iTG 
t accidental shorting and wear. The 


conductor that contact other components 


raised a little above or flush with the surface. 
l'apered holes can be molded in for easy insertion of 
id wires between components If double-tapered, the 


les anchor lead wires so firmly in solder that they can 


not be pulled out accidentally 


EDITOR’S NOTE: Additional 
cuits will be found in 

For Best Results with Printed Wiring, Apr 4 ‘60, p 57 
Authors say be sure first that etched laminate is better 
than conventional wiring for your application. Then they 
give answers for specific problems in designing printed 
circuits 

Molding Moves in on Printed Circuits, Sep 30 ‘57, p 90 
An introduction to molded circuits. Advantages, limitations 
are discussed 

Printed Wiring for Industrial Service, Aug ‘56, p 167 
Covers advantages and limitations of various types of 
printed wiring—etched, plated, embossed and pressed 
Properties of copper and silver conductors and various 
insulating-board materials are compared 


information on printed cir 





Technical reports 

Bulletins 

News of books, magazines, confe 
Displays 

Speakers 


Films 


Se 


Interno! papers 
Society papers 
Magazine articles 
Speeches 


Internal films 








TECHNICAL COMMUNICATIONS GROUP 








Books, magazines min Fy 
Papers from engineering staff By 
, 


Papers from other engineers ———__/ 








Speakers 


SUPPLY AND DELIVERY OF INFORMATION is the re 
sponsibility of the technical-communications group. Its 
job is not to flood you with information—but to select from 


- To magazines, newspapers, technical journals 


To engineering stoff 


To top management 


a variety of inputs only those data of interest. And it will 
make your messages more effective by helping to organize 
and direct them to the right persons 


How a Communications Group 
can heip you 


ITS MISSION: to smooth the flow of technical information. 
It furnishes colleagues who help with the writing, get it to the 
right places—and keep you abreast of what others are writing. 


J W HUNTON and R W SLADE, Loborotory Communications, IBM Data Systems Division 


ABOUT IBM’S COMMUNICATION GROUP 


The IBM Data Systems Division in Poughkeepsie has 
one of the most comprehensive technical communications 
ts we've seen. The ’s staff consists of 

20 communication specialists (plus service and secretarial 
personnel) serving the lab’s 1200 engineers and scientists. 
This group helps prepare internal and external technical 


““lf a tree falls in the forest,” begins the old debate 
is there any sound if no one is around to hear it?” The 
practical answer is, of course, no. The unheard sound 
for all anyone knows, was never sounded; the unreceived 
message never sent. Now what about “sound” in an 
engineering organization? These messages sent from one 
engineer to the rest of the staff, or from the engineer to 
those outside the organization, can’t afford to go the 
way of the sound in the forest. When the “tree’’ falls, 
its message must be heard and recognized or the event 
will never be discovered. 

lo prevent loss of vital technical information, many 
companies today have established a comunications group 
The group’s official title and the scope of its responsi 
bilities may vary, but its purpose is clearly defined: to be 
certain that technical messages are generated, transmitted, 
received and understood. This has two-way significance to 
the engineer: it means his voice will be heard among all 
the others clamoring for attention, and it means he will 
be told about those matters of interest to him. 
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thorough job it Article for trade or professional journal, or a conference 
onsiderable tim paper—external counterpart of the intet I 
vith perh ips some what 
» o 


pi 


yroper editing an 
rs | } 
pape md, 
get them | thi zh company channel ble fur uM ise Of externa 
eltw 1] ] t vour yb . eliy | © tl d betor 
t Wil N 1a l l re delivered t l l 
ght persons inside and 1d reanization 
mrerences, n 
f papers roug learan 
protect th mpany from 1 prietary in 
not doing all these formation or confidential information 
iware of the variet 
ison may also be that 
oftered A com 
highly efhicient 
ponsibility f 


vith the in 


mpany 
Technical papers—a joint effort Your personal messenger service 


When \ 1 f i \ | ‘ \n | 


) 


f your paper When 
ne to present, hrst 
m the communica 


is ibout how if 


what visual aids, slid 
] 


owever, vou will wi 
the author a 
repares the fina 
ds it. Hi 
g on how w 
directed tl 


need not 


I'ypi 
Technical note 


mited toy 
nconcl n li ire nicati roup also hand brief technic. 
ivities, meet 


technical effort f I rel r interes } hnical staff | 
f some peripher would b 
inter f racl ich, while not a part 
the main engineering y ess worth recordings 
Technical report—a nternal document discussing 
finished work on so1 4jOr pI or large portion of I here is simply not 


project. Or it may be a state-o rt tutorial paper he technical bulletin is the mo 


echnical reports and technical notes guard against dupli ati Essentially it is a memo to all technical person 
cation of effort, help train new personnel and are valuabk nel and may contain anything from a change in standard 


is reference documents to a general description of a new product. S noun 
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Communications 


metimes appear in a company newsletter with Making the film is a logical activity for the communi 


g [ 
Ali 
separate pieces of correspondence write the script in partnership with a technical editor 

displays are another communications-depart But the editor will take greater hand in the writing 


her items, but in most cases bulletins are pre cations department \s with a technical paper, you w 


nsibility. Usually they announce coming events because scripting a movie is a specialized job, as 


iTt 

cribe a new company product or process in brief, directing, filming and film-editing. Sound can be recorded 

graphic terms. Displays can be anything from a poster during filming in the usual manner or, with the newer 
ly 


laborate three-dimensional mockup of the type equipment, added afterward by recording it on a mag 


professional conferences [hey are normal netic track on the film. Sequences of special effects can 
ifhc heaviest, and at points wh« be added with the relativel 
seen by visitors as well as employes now available. 
ganizations, the library is a part of the com 


y simple animation machines 


: ;, Organization for effective communication 
municahons group. Although it 1s often considered a 


passive service, an active library group will advertise its How large should tl nmunications department 


facilities through displays and bulletins describing new Obviously, it depends on the size of the engineering staff 


books and periodicals. If they are alert and aware of you \ group of 20 engineers working on the same problem 
they will also send you new material when it may find word-of-mouth, occasional memos, progres 

even though you don’t request it ports and a good library sufficient-—-without 

ient communication group should publish som formal communicati department. But when the st 


re 


technical directory that lists consultants, equip larger, or when th ngineering department is distr 
nt, tecl ] 


hnical services. In many cases, it can be com ted among a number prol ;, such limited faciliti 


bined with the company phone directory And to keep would be awkward at best 


you posted on coming events, it should make up a Cal lhe size of most communications groups 1s establishe: 
ndar showing dates for company talks, films, seminars and ifter the fact by measuring the results of an established 
gs of special interest to the engineer. ‘The group through various kinds of feedback. Such feedback 


so serve to remind you of societv confer however, is subject to many of the pitfalls of any opinior 
on at an appropriate point will warn urvey and must be carefully interpreted 


1 


ibmission of papers. Usually there lor example, if an internal paper is abstracted in th 
innual one for national conferences technical bulletin, the number of requests for copies is a 
ympany and local event: measure of the effectiveness of the bulletin and the inter 


, 4 r est in the particular top! Other communications a1 
To communicate with large audiences 


not so easily evaluated, but there will usually be some 


‘ 


ition in large company meetings and indication of their relative impact \ new item in th 
use of closed-circuit television Lh service directory ma\ ise use of the service described 
rs can be set up to link conferenc \ library book displa result in increased circulation 
cparated branch plants (through suitabl The first measui effective movie program 

or to expand capacity of two smallet onference is, of cou ttendance—but it is not the on 


ence rooms in the same plant. ‘Televised meeting ig A critique card will indicate the kind of people wh 

mducted much the same as a telephone conference ittended, and their judgment of the program’s value. | 
he obvious advantage of television is the freedom f the only information turned in is a man’s nan 

demonstrate with sketches, models and actual devices title, the cards will show whether the information 


Such conferences have all the advantages of a conventiona reaching the right audien Another measure 


meeting without the nuisance and lost time. film’s success is the number of 


requests for additiona 
(hough closed-circuit television looks like an awkward howings and additional information 
rangement, it is actually very simple and convenient External papers and articles offer the broadest range of 
imeras will be sufhcient; one for an over feedback There will be requests for reprints, speaker 
conference table, one for closeups. displays, brochur And the acceptance of technical 
ire another way a communication papers by national socicti in be measured against th 
ou make yourself heard. Films can be werage acceptance-rejection ratio. Finally, an alert com 
il, you present it before a camera periodic surveys of the technical staff in the form of per 
shown to a much larger group and accom sonnel interviews and questionnaires. 
ults than a live demonstration. It can be Your communications group knows that effective tech 
time, anywhere in the company. And for per nical communications must be selective. ‘The range of 
ving by top management, a small projection unit ervices will depend ultimately on the amount of service 
e size of a television set allows stopping and needed to reach the right man with the right information 
+ + 


is in a tape recorder n the best way = 


ions of technical reports: Instead munications group will monitor its performance through 
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/gnition wire 


CAM-OPERATED IGNITION SYSTEM 
converts single short motion into an 
electrical charge to create the required 
spark at the sparkplug. Two piezo 
electric ceramic cylinders are sepa 
rated by a collector ring. The assen 
bly is encased by rubber insulation and 
encapsulated in plastic. The rubbe 
rives the required flexibility, aligns the 
ceramic assembly, and provides ele 
trical insulation. The electrode is at 
tached to the collector ring and ex 
tends to a receptacle for the sparkplug 
wire The encapsulated unit is 
mounted in a steel housing between 
the preloading screw and the pressure 
lever 

Rotation of a cam on the engine 
crankshaft actuates the pressure lever 
compressing the ceramic cylinders 
The electrical charge produced in the 
cylinders is picked up by the collector 
ring and transmitted through the elec- 
trode to the sparkplug wire. A rotary 
switch is installed in the circuit to 
permit engine-timing adjustments. Nor 
mal engine speeds are 4000 to 6000 
pm; 10,000-rpm tests have been suc 
cessfully run without ignition break 
down Starting is simplified since 
spark-generation does not depend on 
engine speed. Even at low speeds en 
countered with hand-starting, full ele« 
trical output is developed 

Squeezing the operating handle of 


PRODUCT DESIGNS 


Ceramic Sparks 
ignition 
When Squeezed 


; 


i 
Pressure on piezoelectric ceramic generates 
high-voltage spark for simplified ignition 
system. Combined with a rotary switch, 
spark generator replaces magnets, coil con- 
denser and breaker points of conventional 


systems. 


a 
. i; SS 
~ 


eee” ‘ Bose 


hand-held demonstration unit produces between wires results in a series of 
spark % in. long between bare ground sparks being produced as ceramic ele 
wire and ignition wire. Decreasing gap nents are compressed and released 


PS Producing 18,000 millijovles ot 20,000 volts regardless of engine speed, the 
spark generator eases hand starting, simplifies mounting of ignition system and can 
reduce engine size significantly. Ceramic elements are PZT piezoelectric material com 
pounded from a lead zirconate—titanate mix tailored for specific applications. Spark 
Pump is produced by the Cleveland Graphite Bronze Co, Div of Clevite Corp, Cleveland, 
for the Clintalloy series of engines produced by Clinton Engines Corp, Moquoketa, lowa 
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PRODUCT DESIGNS 











. 


Rubber stamp has remote control 


Motor-driven printer stamps numbers selected by 
electric impulses from remote source. At top speed it 


can mark 690 items per hour. 


4 


Dt A= 


cy ey, 
Lifting roller | Pivot 7 


\ Tilting cam 


‘Toe com 4 h 
A Y 


TWO CAMS CONTROL LINKAGE to loaded restraint on linkage (A) 
inking pad. After inking, lifting rolle At extreme carriage position, tilting 
contacts toe cam to push inking pad cam drops back to original position 
up and out of way. During this time and begins to guide linkage on return 
the tilting cam acts merely as a spring path (8B). Halfway back through the 


c 


eturn trip, the tilting cam pivots to 
position shown in (C) and gives dif 
ferent cam action. Linkage rides down 
the cam and off the end. Then can 
snaps back to original position 
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Solenoid : -Ratchet and gear whee/ 


Printing whee/ 


Vink pad 


Shding contact a ”. Roller arm 
JOOooSoooog! 
\ 


j 


Contoct buttons / Setting switch Packoge 











Torsion spring 
Motor drive 








THREE-STEP CYCLE MARKS PACKAGES: 
1) Printing wheels are locked with the correct 
numbers in place; 2) numbers are inked 
package is stamped. In the application show! 
here, marker is part of system that weighs and 
stamps large packag« 

Secale finds the correct weight of the pack 
age, then energizes the appropriate contact 
button on each cortact strip. For each digit 
printed, there is a contact strip, solenoid 
and ratchet whee). As motorized crank pushes 
carriage forward, a torsion spring rotates th« 
ratchet wheel (which drives the printing wheel) 
until the sliding contact reaches the energized 
contact button. This actuates the solenoid 
which then locks ratchet and printing wheels 
with correct number in place. Once the num 
bers are positioned, the roller arm on the 
ratchet wheel releases its pressure on the set 
ting switch: when this switch opens, carriage 
stops moving until package mowes into position 
for marking. When the package is in position 
carriage moves ahead, contacting the inking 
pad and then stamping the package 


PS Other models of marker con print 
on top or bottom of package, in other size 
numbers, or with date, code or serial number 
A 1/50-hp motor cranks marker bock ond 
forth, through gear reducer with 150:1 ratio. 
Marker is made by Edon Industricl Products, 
Royal Oak, Mich 
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PRODUCT DESIGNS 














Photocell Banishes 
Fog in Planes 


Resemblance to smoke might panic passen- 
gers. So when electric eye detects fog in 
airplane’s air conditioner, it shuts off cool- 


ing and, if necessary, turns on hea 


Photocell 
Air-conditioning duct 


Back-scattered ight 














SELF-CONTAINED SENSOR consists of two solid-stat 
amplifiers, two diode switches and a “photometra” system 
that contains lenses, a light source, and a photocell. The 
light is directed through collimating lenses and down 
center of the air-conditioner duct (collimating gives the 
parallel rays needed to prevent improper angular refie« 
tions). Only when fog is in the duct does it contain the 
suspended water particles needed to reflect light back to 
the photocell 
The cell then generates a dc signal proportiona 
PS Sensor detects :he presence of fog in aircraft air-con intensity of the reflected light. This signal is amplified and 
ditioning system. Such fog, generated suddenly in rapid descent depending on its intensity, actuates one or both of the 
from high altitude to areas of high humidity, resembles smoke internal amplifier-relay circuits. Small quantities of fog 
Designed to be incorporated into the Lockheed Electra, Duct actuate one circuit, which cuts off the cooling section of th« 
Fog Sensor is produced by Packard-Bell Electronics Corp, Tech air conditioner to prevent further fogging; larger quantitie 
nical Products Div, Los Angeles activate the heater as well—the higher temperatures now 
dissipate any fog that has already accumulated 
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what's happening to 


DESIGN EDUCATION? 


Curricula are being changed radically in many engi- 


neering courses 


the graduate of a few years ago can 


now scarcely recognize the “old school.” This has led 


to some querulous questioning of professors almost 


akin to that once addressed to football coaches. Here ar 


some of the “new ideas” in engineering education, 


with emphasis on mechanical design. 


E J TANGERMAN 


Chief editor 


idvance in science 
tudents alike are 
The 4-year engineer 
vy be crowded into 
coveries and inn 
laim a place in alread 
engineering colles 


f MIT’ reported recenth 
re has this crisis in education become more acut¢ 
in the field of engineering We cannot foresex 
ogress or discoveries of tomorrow. We ought, ther 
re, to concentrate our efforts in imparting to prospe 
tive engineers a thoroughly fundamental technical comp 
together with intellectual and moral self-reliance 
1 greater emphasis on basic scrence and every 
m engineering education in recent years ha 
mcurred in the need for a higher level of achievement 
in mathematics, physics and chemistn Yet while it i 
juite clear that the bonds between engineering and si 
ie growing tighter, w ould make no more di 

str error than to attempt to re-create the engineer 
the image of th entist Ihe engineer is concerned with 
use and purpose, with ideas of design 
st and reliability that are largely alien to the scientist. . .” 


means as well as 
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MIT broadens curricula 


Bolstered by a $9,275,000 | 
made extensive riculum 
nt leaching laboratories, 

juipment, will supplement 
theory. (This is an outgrowth of FI 

\SEE-sponsored studies The D 

veral tons of testing machi 
provide lab space for propulsion I 
imilar fields. The Dept of Aeronautics & Astronautic 
torn away a wind tunnel (MIT still has two others 
provide a lab for student project 

The Depts of ME and EE are developing new subject 
in energy conversion. The Dept of Metallurgy has d 
eloped new cou! n material ience, a field having 
to do with the fundamental atomic and molecular props 
ties of matter. 

Sharply defined inte rdepartmental | 

ng down; EE, ME and ChE are now 
direct conversion of heat to electricity th y ‘ 
onverters, fuel cells and magnetohydrodynamic gene! 
itors, for example. Nuclear, mechanical and electrical en 
sineers, as well as physicists, are studying electrical plasmas 
intensively—another example of the interlock between 
science and engineering 


page 
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DESIGN EDUCATION 


Purdue suggests ‘internship,’ weeds freshmen lect echat es p ilarh 

ie, definitely oriented toward engineering in it ent and capabi 2U,UUU-Sq tt Center 

ig schools, differentiates between science am Che effort v nce we creativity In an atmos 

's concern with phere quite like ha industrw—with men of varying 
Hh mn kills, knowledge and _ speciali The student wi 


\ l in 


1] 


y and exneric n through closet n nany disciplines, th 
ind with the direct responsibility for nstructor and profess: | be breast of progre 
mi mplicatio1 f hy work. Mast Students will be allow vi basic mechan 
id techniques will be left more to po ms of physical phe na shmen will undertake 
ce, as a sort of “internship” sponsored roblems rather than just drawings in engineering drawins 


evelopment of hobby é | be encouraged through 
pare-time use of Cer About 20 student 


commodated in this lat idea, and they wil 


Elementary and secondary schools a 
: 


responsibility for development ot 


L skills the npr men ‘ r by Y ! ( 
matical iptitude i from other student 


nishing.’ However. ft] nc! ed recog ; r instructors a sical faciliti 
nontechn Continued expo ( ing ve instructor an 
imanities rei oressor 1S Dens 


through om 
through greate 
taff member 


yitct no 
r hman irstanding 


top third of their highschool clas 


Four years ago, the | 


_ 


wher 


Department of Freshman 
through placement tests and exte1 
I] gives each of the annual 2000 
vithin his capabilit) Thu 
his branch of engineering and 
horten his undergraduat 
n Engineering f - P 
meena * Carnegie weds analysis and test 


Thus attr n 


vhat 


Case and its “Design 1 pre 
Ma ( it I 


“I 
method ust define the 
solution, check the work a 
the re i 1S HiTih wou 


finding ) 


shift from the old way, teaching 


d courses in mathemati mechanics and h 


to one of incorporating elements of all into a 


the Center is a well-equipped interdepart sion of som 
n which project groups undertak 
} 


y 


Each group is headed 

eering method by req 

ial engineers and te ical ax The atmospher yns that are new to him. It 

e professional in that her projects will ’ he udet te ssume the initiative, becaus« 
( he is assigned a situation 


ty membe n nclude¢ | professors, p 


taken, and sponsored researc to a minimum k 


$400,000 a year will be required. Projects will b ind he must solve from 
ected to produce worthwhile graduate theses, to last h irk outside room become 


itively mall” in ph sical size pol it within 


1 


ears. ¢ 
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The shift from machine design 


tudent vl 1 ¢ 9g iduat 
Rapid obsolescence of rrent technology has forced Ics nt 
a broader outlook in which 


| the 


equivalent change 


expanding areas am 
during undergrac 
1de1 the evolution 


This course has be 
techniques in a highly x 
design, the ipproa h be 


ll 
components out of maker 


| , +} 
ind strength 


D on has now b 


ronautical & Engrg Scien 
pping up its curricul 
Ay, 


te 


mechanics, hy] 
namics, astrophy 

being added 

yperative progran 
vices open to gifted 


rated schedul 


Design permeates UCLA approach 


UCLA, which is graduate 
ha b 


school onented in engineerin 
een working steadily toward 7-year curriculu 


re planned f 


ther than a 4-plu on ( 
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these mechanisms produce 


LINEAR MOTION IN SEALED SYSTEMS 


Author describes four types 


including a magnetic jack, with 


mechanical latches, that provides positive locking and simplifies design 


of the pressure vessel. All four are drawn from experience in 


designing “Seram” systems for nuclear reactors, and are 


applicable to both pressurized and nonpressurized systems. 


J P THOREL, manager 
Atomic Equipment Dept 
Westinghouse Electric Corp 


Cheswick, Penna 


dD. ign has been meeting the 


motion int 


lal} . , 1} 
nhalienge to transm im 


" pressurized area, without risking leakag 


This is a growing problem, particularly in nuclear r 


where mechanisms are needed to produce linear motio 


perating the control rods in sealed systems 


Four suitable mechanisms have been dev 


inned” motor; a magnetic coupling; and 


i magnetic jack. Although all four have been suc 


ipplied to hermetic systems, the magnetic jach 


hanical latch offers a unique advantage. In provi 
n of th 


requirement 


1 means for positive locking, it simplifies desig 


| in accordance with code 


1 
+} 
l 


ms must be met 


ybtain hermet 
question 


if the vessel 


to the outside 


mechanical requirement 


sealing, any form of packing 
No shaft or stem can protrude from th 


I 


1 proper design, three specific 


s out 


this would introduc« 


m of making and maintaining a ne ir-perfe 


’ 
ea 
ce imparting 
t< 


wh ax n order 


lication of heavy rque 


The control-rod problem in nuclear reactors 


lo control the rate of heat generation, “control” rods 


that absorb neutron flux are inserted as needed to main 


linear motion must not 


to eliminate the nee 


1 f 





tain the desired temperature 
provided for “scram’’ action, 
insertion of the control rods 


In addition, means must be 
or instant shutdown by full 
Thus, the control-rod drive 


must combine precise incremental axial motion of the rod 


and an instant release. 


Mechanical requirements for the control-rod drive prob 
lem discussed here are shown at right. 





Weight-lifting capacity 

Controlled positioning rate 

Response after receiving signal 

Increment of motion 

Absolute position in space 
(repeatability) 

Temperature of contained 
fluid 

System pressure 

Min center distance between 
mechanisms 

Allowable leakage of coolant 

Coolant 


1 to 2300 Ib 

0 to 25 in./min. 
0.030 to 0.250 sec 
0.025 to 0.500 in 


0.050 in. 


up to 1000 F 
up to 2500 psi 


3 in. 

None 

Water, liquid metal, 
nitregen or helium 
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Canned Motor—Two Versions 


Frofoting 
permanent 
nagnet 


field assembly 





CANNED MOTOR in older ve on of atomic-reacto | MAGNETIC COUPLING, 
ment has rotor consisting of two spring-loaded ar \ en canned motor, has a power 
stator is energized, the arms pivot outward and ‘ nuts ide the pressure vessel, Drive 
engage the lead screw. The stator is energized by a t 

rotating field that turns the otor When the sta magnetic pressure wall to a 
energized, the roller nuts free the lead screw, thus 

the “scram” feature. Less than 15 Ib-ft torque is 

at the motor, compared to well over 100 lb-ft requ 


DY an external permanent 


rack-and-pinion device 


e The mechanism m ly sati volt 
ure vessel. This mak sub vertine! f equency” of thi 


the pressure-vessel code treme range to drive th 
I 


Here are details on how « vf the four tyy 2. Magnetic coupling 


the requirements: l} rce in this cas 


at 


} 


it 1 lerived from 
Canned motor mind on ‘tating ft 


Che rotor operates directly 1 pressurized t ressure vess¢ Inside 


vithin a thin can supported by r itsel vs tl tion of the permanent magnets and drives 


tion is produced by a lead w that | ring led segment arm 
hollow motor shaft and har ly prevented oid in the same mann 


d byad 


turning. ‘The lead screw can develo] large force, pr ibed a e. This is 
iccurate positioning, and offer wide range « peratit tandard geared motor, w 
Spe eds. essary. M ugnetic coupling 
\n important limitation is the need for a special pow torque in a reasonable am 
upply because of the long airgap in the motor. 1 ill follow the permanent-magnet cage uy 
power supply is essentially commutated dc, which f ) rpm without error. The limitation here is the presen 
a ” 


} 


} 


' 


urrent through wave-shaping resistors to segments of weight inefhciency of permanent-magn 
flat commutator. An arm sweeps around the plate mal ing a high level of flux compared t 
momentary contact with each segment, thus producing a mposed during magnetization. (Sec 
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LINEAR MOTION 





~ 


FRICTION MAGNETIC JACK, as presently designed by 
Westinghouse, op é it approximately 100 steps pe 
ttle space—6 in. dia for 250-lb 
by friction induced by electro 
\ prototype unit was subjected to 
howing appreciable movement of rod 
im spring and latch are 
° 


oming out o core 


drive method 


3. Friction magnetic jack 
| } 


anism ynverts magneti 


1 pull-down 


ble oO stenr y 
mova ) stepping 
Within pressure hou 

' 


it each end in such a 
: 


ind movable gripper 
ls magnetically against the bor 


weight uT e and 


holding 


the 


rgized and 
7 


raises the ind rod 
tationary latch 
released, the pull 

he next step 


, rate and the length 
m step that can be built in. The features of 
eliability, verv long life, and high 


t as simple as that used on a ma 
still much les omplex than 
two-arm collapsible rot 
by 
1 secondary a 
through the contactors 
ted until optimum timing ind werlap 


idual functions provide the desired cycli 
For partial fast inser 


ipward-downward motion 
rent Is momentarily cut off, and turned back on 


has reached the desired position Several 


it ¥ eS ¥i yA 


ncluding th 


4. Magnetic jack with mechanical latches 


Here, the gripper ¢ ictuate mechanical 
iring a po itive step length with no pos 
inctions of the gripp 

lown coils, ar 


Anothe 


yne set s to the other, and eliminate 


. 
lagnetic jack 


t would be caused ng or withdrawing 


+] ] . 
1 under load iTrip magn 


p nd on 


How to satisfy pressure-vessel code 


lf a magnetic field 
the vessel, it must b saturating 
ssel wall—to provid c ssarv flux intensit 
vessel. A thinnc essel wall gir greater magnet 
rcuit efhiciency. ( 
rger coil and mor 
hin enough to b 
ength, is to tah 
ind heat-treat 
f 90,000 psi \ 
is used and ough 
f the ASME Pressu l cod 
1 ruling of the ASME P 
59, Mechanical 
vf heat-t 


1 | 
»specia \ us¢ 


tainless st ni resses which make 
ign the pre ire ntaiming part 
within the requirement of the code 
thickness approximatel 140 to 0.150 
nut mechanism and friction magnetic 
used 
An advantage 


jack is the possibilit 


magnet 


mechanical-latch type 
making the pressure housing of 

mmagnetic rings oriented in 
directly 


through the vari ;. Since the housing does 


ilternately magne 
such a manner as | rce the magnetic flux 
not short-circuit the magnetic flux, its thickness can be 
increased far beyond that of the other mechanisms with 
out detrimental effect. This housing then can be designed 


ny desir il 


Basic types of materials 


[he mechanical part erating inside pressure 


+ } he if 


ing immersed in Ye made material 


patible with this vironment. Three basic matesials at 
types now used ic and nonmagnetu 
steels, and cobalt-t Magneti 

103, 405 and 4] ré rally plated with 
for better wearing quali is well as additional corrosi 
Austenitic 
chrome-plated for wear 


} 

teiy 

111LiICS 
; 


stainles vx 


hromium 


tainless steels are used bar 
Cobalt-base allovs. such as Ste 


protection 


lites and Haynes #25, are chosen where maximum wea! 


anticipated and high strength is needed. The roller nut in 
the two-arm collapsible mechanism, for example, has three 
race made of Stellite #3, balls made 
of Stellite J, and an outer race of Haynes #25 which, with 


machined on its outer surface 


et 
parts—a <2 piece inne! 
its annular rings and PTOOVE 
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lood-transter coil 


Stationary gripper coil 


—z. 


Stationary gripper latch 


—- . “ 
im ke \ serene 


7 


/ncrementa/ step 


i. % ‘ 


Lif? coil 


vty 


a 





rae hs © 


Movoble gripper cor 


Movable gripper /otch 


Pull-down coi 


MAGNETIC JACK WITH MECHANI will lower the sta 
CAL LATCHES in this recent design clear of the drive 
operate it approximately » in./mit i. Stationary 
with a %-in. ste] . prototype was ed swing 
tested through mor than a million ear of the 
steps. Mechanism shown in schemati Lift 

is in normal “ho ng ttitude.” S e movable 


juence to lift ons I crement 


l. Energize tl load-t r co >. Stationary 
to lift entire . 


sembly and dr 


positions the dr 


gripper latche 
teeth with « issen 
tom as shown i! nset 1/16 it ‘irst ’ if this n 

Movable ¢ 
inserting the 


itches 
ove remaining 
, Load-tr: fé ‘ lee £ ‘ 2 } ate and drive rod s 
ywering the tationary »p 16 tha learance tablished 

The fir 


Two types of position indicators 
One po i 
with a coil wound ax 1 turn of wir 
up and down the fu I d. This thimt 
mounted above the ra par e mechanism 
slides into the lead c or rather as the lead scr 
brought up, it fits on the « thimble 
changes the relucta the magneti ircuit 


ul 


PRODUCT ENGINEERING - NOVEMBER 21, 1960 








a NEW DRAWING SYSTEM 
takes to the boards 


A plastic “quadrangle” and three guide 


EDITOR’S NOTE: The United bars can turn your draftman’s board into 
Drawing System outlined in this ; . . . . . 

article was devised by Prof Wayne a device permitting direct projection be = 

L. Shick, University of Illinois. = a 
After he described it in a paper be- tween an y two of the th ree orthograph 1c 

fore the American Society for En- : : ; 

gineering Education earlier this views, and allowing you to draw an isometric 
year, it became the basis for an 7 
article by P. J. Booker, in The 
Engineering Designer, a publica- 
tion of The Institution of Engi- 
neering Designers, London. A num- 
ber of drafting boards, adapted in 

this fashion, are now being experi- WwW. Ar 
mented with by Prof Shick’s stu- we forget it is merely a convenien that other arrange 
dents. The University of Illinois ing considerable advantages may be possible 
Foundation has applied for a pat- 
ent on the invention. 


by dirct projection as well. 


iccustomed t ir third-angle drawing 


Currently there is great interest in supplementing th 
orthographic views with a pictorial view (Fig | The same p 
torial may be obtained by direct projection from orthographic vic 
rotated and positioned on the paper (Fig 2). The problem her 
that the original orthographic views have to be drawn normall 
followed by cutting up and repositioning a print before p1 


of the pictorial view is started 


; 
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sources of inacx 
The first is that drawing 
often not very accurate m were based 
used for direct triangles, and th 
it, unless great car g board. | 
rtion in the print ai This board worked prett ll, but te I a nun 
yection r of faults rojection bet I » orthographi 
l ing the qua wall ne edge 


then moving 


t seemed reasonable t lews requirec 
with which the ortho f the board, proj 


ip ild be drawn in the positions shown in the ‘I i er edge of the ird for project 
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NEW DRAWING SYSTEM 


ito the second \ 1 of reducing tl naccuracies 
if the traditional drawing s m, it actually tended to in 
rease them 

The 9-sided drafting board demonstrated the feasibility 
Mf direct axonometric projection. It accomplished the de 
red ends at too great a cost, but it did suggest that 
equipment might be devised that anv dimension in one 
view could be transferred directly in one operatior 


ther view, including the isometric 


Practical equipment is invented 





AB 
the 
to the 


1, all parallel to 


eference purpt 
adding anoth« 


th 


ISOM 


required if the i 


transference i 


insference. 


lhe new drawing d 


orl 


1 very simpl 
lateral trianguiar frame 
A number of stud 


it Illinois University. | se models the 





has been constructe 

* | 
rangle of plastic mucl 
two elements are mat 
4} 





1e quadrangle (Fig 7 
the sid 


Some decided advantages 


In any attempt at iluat 
has to examine the system 
iccuracy of the equipment 
1 drawing so made can be interpreted and understood 
As far as interpretation i ncerne e tilting 
does seem strange to 
projection; however 
lrawings on these pag 

concerned, nothing short 
the system will suffice. Th 
made by Mr Booker with a quadranglk 
Shick. Here are some of h ymment 

The advantages fall into two groups—those which app! 
to all direct-projection methods for making pictorial views 
and those which apply particularly to this system and its 
issociated equipment. Most engineers are familiar with 
the first category and they need not be repeated here. But 
the equipment introduces additional advantages not inher 
ent in the theory of dir pictorial projection becaus« 
t puts three orthograph d an isometr iew 
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ito direct project 
ehned in any two 


quickly be found in th 


A simple drawing exercis 


shown in Fig 8. The cu 


how points known in any tw 


the other views 
tion hip of tl 
} 
oses; if the 
board r further drawing 
size equipment is 
stem no view 
whichever 
Iso puts th 
rooting as 


} 


te 
teaching 


In practice, the fa 
rately is such that th 
equipment even if an 
much larger views ma 
pact it the 


center 


iew is desired it can 


placed over the 


Fig 9 


Experience to dat 


0.3002 x 


c 
lhree lines 


} 
1¢ drawing to th 


drawing has t 


indicates 





lhus any point 
iccurately and 
this equipment 
tion demonstrat« 
be transferred t 
to show the rela 


frame. A part of 


ich miter line is also shown e are for reference put 


iligned in a triangular 
work they 


] 


remain constant, 
11se 
dominates, and interpretation 
ews a drawing. The 
m exactly the sam 
yncept highly desirable f 


} 


rawing quickly and accu 


the 


idvantage to using 
w is not required, since 
without wasting the 

~ws. If, 


: 3 ' , 
} ' +), 
tik pe airectiy 


later, an iso 
projected on a 
original drawing 


that direct projection of 


isometric views has, on average, proved to be some 30 


r 


faster than conventional isometric drawing and has shown a 


much lower incidence of e1 


standardized system has t 


id ft Xl t n 


iken | time for 


ors. Indeed, in education this 


instruction 
competence in basic orth 
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ing mn) 


orthographic 
At the least, the ne 


seful to designers who 


indard 


di iwihng 


For REPRINT of above article, just che< 


Service cards found in this issue 





Pee a, ee 


hey 


Ce is 


You 
Fill Out 


The Tag... 


You can choose your own perform- 
ance features when you order a Fenwal 
536 Temperature Controller. And get 
them in a compact, low-cost, transistor- 
ized stock instrument! 

Basic member of Fenwal’s new “500” 
family, the “536” always provides pre- 
cise control action. You merely select 
from the following features to meet 
your specific needs: 1. Proportioning 
or On-Off Control. 2. Five standard 
temperature ranges from —50 to 

+600°F (Special ranges, expanded 

scales, and centigrade scales available). 
3. Dial for set-point adjustment ex- 
ternally or internally mounted. 4. Sep- 
arate potentiometer with graduated 
dial and knob for remote adjustment. 
5. Cartridge, hex head, flange or cou- 
pling hexd probe for thermistor sensor. 
All configurations have a rating of 
10A-115VAC or 5A-230VAC. You buy 
exactly what you need! 

Of course, for the user who needs 
most of these features, it may make 
more sense to order a Fenwal 561 Indi- 
cating Controller... with indication 
as a plus. And for multi-point indica- 
tion, as many as ten 536’s can be 
plugged in to a 580 indicator. Get cata- 
log on the complete “500” Line. Write 

Another FENWAL INCORPORATED, 34 Pleasant 
example of how Street, Ashland, Massachusetts. 


CONTROLS TEMPERATURE... PRECISELY 
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ONE SPRING 
RETURNS THE HAND LEVER 


These seven designs need only a single spring—compression, 


extension, flat or torsion. More will appear in two weeks. 


L KASPER, consultant 
Philadelphia 


1 
SLIDE BAR attached 


) e\ 


compresses spring against pre 


sure pins in either directior 


-'nlzio 


Guide pins in spring holder hit 


end of slot to limit movement 


| 


t 
E 


_— 


Spring 


anchors 
Slotted lug 


* 
| 


Fiat spr ng 


"VYVVVVNN® 


4 
AAA AAARKD 


3 
CLOSE-WOUND HELICAL SPRING gives almost 
constant return force Anchor 


post for spring als 
cts as limit stop 


FLAT SPRING has initial tension which gives posi 
tive return for even a small lever-movement 
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SLURATEREMOTE CONTROL 
FOR HUNDREDS OF PRODUCTS 


——with Tru-Lay S454. Controls 


If your products involve remote control—electrical, hy- : 
draulic, pneumatic or direct—TRU-LAY PUSH-PULL FLEX- ~ COMPLEX MECHANICAL 
IBLE CONTROLS can help solve your design problems. They / LINKAGE 
provide positive remote control over short or long dis- 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They are ruggedly con- 
structed, easily installed and operated, sealed against dirt 
and moisture, and will handle jobs with as much as 1,000 
lbs. input. PUSH-PULL CONTROLS are simple, have but one 
moving part, are noiseless and give a lifetime of accuracy. 
Mechanical linkages, on the other hand, are complex. 
Unlike PUSH-PULL CONTROLS, they are made of many 
parts, wear at many points, and produce increased back- 
lash, vibration rattles and lost accuracy. 


THESE FEATURES HELP SOLVE DESIGN PROBLEMS 














Anchorages Swivel Action 


= 


| fo] 
| ‘a) 























Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 
and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 


Eee PUSHIN. DATA FILE SHOWS HOW 


Bulkhead anchorage: for heavy-duty installations TO SIMPLIFY, IMPROVE DESIGN 











e Write for your PUSH-PULI 
Data File. It contains a 
. complete set of engineering 
bulletins which describe in 
| detail the operation of 
PUSH-PULL CONTROLS, their 


- applications, features and 
Machined bracket anchorage: can be furnished for Lat | advantages. 


mounting any PUSH-PULL cable at the swivel terminal 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division « American Chain & Cable Company, Inc. 
601-E Stephenson Bidg., Detroit 2 
6800-E East Acco Street, Los Angeles 22 - 929-E Connecticut Ave., Bridgeport 2, Conn. 
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HAND LEVERS  continw PRODUCT 
ENGINEERING 

















Pressure 


7 
/ever 


Free fit 


4 
PRESSURE LEVER 


ferent cente % 


5 


GEARS extend 


to 


Anchor 


eee 
ati ITE 
+ 


WV, TA 


SLIDE BAR rides on guide pins as lever pushes it to 
right. Stretched spring pulls slide bar against lever to 
return lever to vertical position 


7 
OPEN-WOUND HELICAL SPRING exter! 
handle. Coils must be wound in direct 


that spring ti 
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Kohler Engines win tough endurance test 


Motor sled caravan makes 
1200-mile trek through 
frozen wilds of Alaska 





bil 


© 
> BB 


WO 


Driving three Polaris Sno-Travelers powered by Kohler engines, four 
adventurers set off from Beth-l on the Bering Sea, fought their way 
over trackless snow and ice, and reached Fairbanks three weeks later. 
Aerial view shows caravan moving up the frozen Tanana River. 


Easy to trace on a map, tough to follow on the 
ground, the route led through the heart of winter 
bound Alaska and over some of the 49th state's 
most punishing terrain. On the Yukon, two day 
long storms buffeted the travelers with winds up 
to 60 miles an hour, but through wind, driving 
snow, and temperatures down to 30 below, the 
Kohler engines purred smoothly 


Edgar Hetteen, designer 
of the Sno-Traveler and 
president of Polaris In 
dustries at Roseau, Minn., 
headed the Alaskan expe 
dition. The Kohler K241 
engine on his Sno-Trav 
eler is mounted on the 
drive unit which “floats” 
between the runners, en 
abling it to dig down to 
firm footing in varying 
snow conditions. Sled is 
propelled by a chain- 
driven endless track with 
snow gripping steel cleats 





At Minto, an Indian village, the travel 
ers checked their route. Native Alaskans 
amazed at the performance of the Sno 
Travelers, dubbed them “iron dogs 

['wo Sno-Travelers towed toboggans loaded with 800 to 1000 pounds of food, 
gasoline and gear—an added test of stamina for the Kohler engines. Rough 
tundra, pressure ridges in the river ice, and open water offered hazards, but the 
party covered up to 70 miles a day 


Kohler Engines range from 4 to 24 H.P.—4-cycle, short stroke, air-cooled— Write for illustrated bookiet 
KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES @ ALL-BRASS FITTINGS e ELECTRIC PLANTS @ AIR-COOLED ENGINES e PRECISION CONTROLS 
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Clean 


... thats stainless steel 





Stainless Steel is the spotless metal for preparing the food you 
eat and serve. In protecting the health of your family there 


is no substitute for clean, corrosion-resistant Stainless Steel. 


a McLouth Steel Corporation, 
vy, Detroit 17, Michigan 


Manufacturers of high quality 
Look for the STEELMARK yack I hem 
on the products you buy. Stainless and Carbon Steels 


MCLOUTH STAINLESS STEEL 





worm gear speed reducer is one of the 

toughest little customers in captivity. 

It reduces speeds day-in, day-out, with 
little complaint. While it works long and hard, 
it has limitations—set by ratio, center distance, 
RPM, mechanical and thermal HP ratings, etc. 
And, depending upon how precisely it was 
selected and fitted to the job requirements, 
it will do what it has to do. 


But sometimes it’s forced to play outside of 
its league. It must cope with job requirements 
that vary from here to there—normal 8 to 10 
hour service without recurrent shock, the same 
length of service where there is some shock 
loading, continuous low-speed service and al- 
most countless others. But the thing that really 
puts the pressure on reducers, the thing that’s 
lurking in every set of job requirements—is 
h-e-a-t. 


When you exceed the thermal capacity ofa 
reducer for more than an hour or so, excessive 
temperature thins the lubricant resulting in 
wear; material, bearing and oil seal failures; 
etc. Of course, the proper lubricant will help 
but it can’t cure the continuing problem of 
excessive heat. 


So how can we lick this toughy? One way is 
to build the reducer housing oversize, big 
enough to radiate the heat away and keep 
temperatures down. But this type sticks out in 
aisles, louses up compact designs and barks 
shins. Then, we might try a smaller housing 
complete with fins on it to dissipate the heat. 
If this still doesn’t work, another trick is to 
use a reducer with capacities and ratings a step 
above the ones we need. This is sending a man 
to do a boy’s job. It’s impractical, inefficient 
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and costly. There has to be an easier, better, 
saner and cheaper way to do it. And there is! 


In certain cases, where the size and type of 
reducer permits and where we can gain enough 
in thermal HP rating to keep heat generation 
in bounds, Cone-Drive Gears does it with 
fan-cooling. 


What’s that? Simple. Just add a fan to the 
worm shaft plus the necessary air shields, fan 
cover, etc., and presto!—heat is no longer a 


problem. The air shields direct the fan-pushed 
air over the fins on the lower portion of the 
reducer. The fins are shaped and spotted to 
guide the air stream where it is needed. Thermal 
HP ratings are boosted tremendously, as high as 
147% above those of standard reducers in some 
cases! Those over-worked, over-heated reducers 
will now do the job you bought them to do. 


Other advantages? They’re here in abun- 
dance. The size of the reducer stays the same. 
All parts on a Cone-Drive fan-cooled reducer 
are 100% interchangeable with parts for stand- 
ard reducers. Oil capacity is identical. Shields 
are quickly removed without disconnecting the 
reducer. (This is important where severe oper- 
ating conditions make periodic cleaning neces- 
sary). The reducer can also be operated without 
fan-cooling just by taking off the fan and shields. 


This simple addition to standard Cone-Drive 
HU speed reducers might be just your answer— 
might save you some money. Write for Cone- 
Drive’s Bulletin CD-218. It will tell you all 
about the full line of Cone-Drive double- 
enveloping worm gear reducers as well as the 
fan-cooled kind. Cone-Drive Gears, Div. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
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PLASTIC! 


Offers a Complete Service-in-Depth 
for Users of Plastic Materials 


High, Medium and Low Density 
POLYETHYLENE 


OPT” AMEN EN CELLULOSE PROPIONATE 
plastics service that includes assistance in applica- 

tion and design, plastics selection and product test- CELLULOSE ACETATE 
ing... laboratory and field service . . . and prompt POLYESTER RESINS 


deliveries from strategically located warehouse Acetate, Propionate and Triacetate 


facilities. CELLULOSE FLAKE 


« 7 


* 
Celanese Polymer Company is a Division of Celanese Corporation of America TECHNICAL SERVICE 


Celanese Polymer Company offers manufacturers, 


molders and product designers a comprehensive 





molding compounds 


and resins solve a wide 
variety of design problems 


FORTIFLEX A Complete Range of Polyethyienes for formulating and molding pre-mix and matches 
onlications toats t r < < bo 
from high to low density. There are four basi \ pplication Boa 


, : er grids. automotive 
Series A, B, C, and D. Fortiflex A and B available wer grids, aut 
| } na ecoratl tems 
or ientifically color-matched to your specifications ind d rative iten 
id D lable | ly. Appl s: hous 

ind WV avallabie in natural only pplication 10uSsE ‘ 

, CELLULOSIC FLAKES 
ppliances, automotive and electrical parts, wire insula : 
Celanese offers cellu ea te ] 


ys, containers, paper coating, film and sheet , 
propionate flake in a variety of grades to basi 


fiber protective coatings 


FORTICEL Cellulose Propionate plastics, sheet, film 
Specihe applic ations includ lacquer lor paper, wire 
ilb coatings; film and sheeting for photography 


cel meets the demands of a number of automotive 
ind transparent packagit molding powder for 


g thermoplastics for its excellent balance of 


applications. Forticel has excellent dimensional 
hness, surface permanence and moldability, and is njection molding of tool handles, tubing, and toys 
ectionable odor. Applications: automotive steering for color concentrates 
decorative trim, appliance and telephone housings 


lials, knobs and blow molded products 
Cellulose Acetate CELANESE TECHNICAL SERVICE 


Celanese Acetate is unequalled Celanese has the engineering staff to help you get the most out of 
ation of toughness, clarity and price. It is available plastic materials at any stage from design to finished product. 


of formulations and flows—in a limitless variety 


satile, economi al 


matched colors. Applications: shoe heels, appli 


gs, jewelry, tool handles, toys, sun glass frames, brush 


sine ware items and blow molded products The Celanese Technical Service Laboratory is one of the finest 
of its type. It is complete with actual production equipment, color 
POLYESTER RESINS departments, labo- 


roperties that speed production, cut down rejects 


*olyester Resins offer fast cure, low drainage, better pecific plastic 
n hand lay-up. They are unequalled for saving time and Celanese Polymer Company, Dept. GK-11, 744 Broad Street. 
Newark 2, New Jersey. Celanese® Fortificx® Forticel® 


Celansee Polymer Company is 2 Division of Celanese Corporation of America. 
Canadian A filiate: Canadian Chemical Limited, Montreal, Toronto, Vancouver. 
Export Sales: Ameel Co., Inc., and Pan Ameel Co., Inc., 180 Madison Ave., New York 16. 


critical large area moldings. And they are outstanding 
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Miniature air switch .. . 
is magnet-actuated device, 14 x 4 in. dia, for use in pneumatic circuits wher 
ating force is available. Can replace electric | 


limit or pressure switches 
and other electrical devices in ordinary servi I 


as well as in explosion-hazard area 
has snap action when energized or de-energized; low ait consumption; and max pres 
of 25 psig. Bleed rate is 0.05 scfm at 10 p 


psig when de-energized; zero when energized 
Available from stock at approximately $2 Associated Control Equipment Inc, PO 
Box 136, Coraopolis, Penna. 
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Transparent encapsulation of components . . . 
is possible with epoxy resin, available in flexible, high-impact and rigid forms. To ps 
pare, resin and hardener are mixed either manually or in machine and poured into simple 


mold (no vacuum or other auxiliary equipment is needed) Requires curing for severa! 


hours at 180 to 210 F. Marblette Corp, 37-31 Thirtieth St, Long Island City 1, NY. 
Circle 301 on Reader Service Card 





Electronic vibration monitor . . . 

is said to be sensitive to vibrations of two-millionths of an in. amplitude. Resonan 
type device monitors equipment and flashes signal or stops machine if safe limits a1 
exceeded. Accessory plug-in attachment turns monitor into portable balancer to correct 
condition creating vibration Tuneable” pickup filters out through mechanical 1 
onance all vibrations except those for which monitor has been preset. Channel scanner 
allows simultaneous reading of vibrations of several bearings or units. Monitor is $55 
plug-in attachment is $300. Immediate delivery. Stewart-Warner Corp, 1826 Diversey 
Pkwy, Chicago 14. 
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Aluminum integral motor. . . 
is said to be up to 30% lighter and 
structurally stronger than cast-iron motors 
on a rating-for-rating basis Aluminum 
onstruction also is reported to offer im 
proved heat transfer for cooler running 
ind max resistance to rust and corrosion 
Bearings are prepacked and double 
shielded Motor incorporates built-in 
juick-connect terminal board and provides 
space in conduit box for protection de 
vices. Available in both single-phase and 
polyphase types with identical NEMA 
frame sizes on a rating-for-rating basis 
Shaft height and mounting holes also are 
identical. Franklin Electric Co Inc, Dept 
161, Bluffton, Ind. 
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> ye 0 


Heavy-duty neoprene 
mounts... 
solate shock and 


il and hydra 


ming if 0 ll 

nt 22 LD vy, 2-4 wk. Barry 
Controls, Div of Barry Wright Corp, 
700 Pleasant St, Watertown, Mass 
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ilso provide low s] rotor m 
anism enables m evel pm t 


} 


High-torque hydraulic motors 


ed 


psi with inter 
0 psi. Top 

r element is & 
in.ib of torque at 
length of housing 
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varies from 54 to 64 in., depending upon 
of power element. Diameter is 
ipproximately 34 in. Motors, which are 
reversible are offered with four types of 


thicknes 


mountings, three port sizes and choice of 
Delivery from stock 
n small quantities. Priced from $78-106 
Char-Lynn Co, Dept O, 3415 E. 27th St, 
Minneapolis, 


six power elements 
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Perforated V-belting . . . 

available by the foot, is joined by pre-bent 
screwdriver 
be stronger than that ob- 
tained by conventional means. 


steel fasteners and ordinary 
Joint is said to 
Eliminates 
tal-to-metal contact and noisy vibration 
Holes are punched and centered on sur 
fa ind fasteners are pre-bent to dispose 
Available from stock 
standard sections O, A, B and C priced 
from 50¢ to $1.15 per ft) in full rolls ot 
>-ft package assortments (priced from $45 
to $104). Fasteners are 30¢ to 60¢ each 
Rockwood Pulley Mfg Co, 20 Crosby St, 
New York. ; 


Circle 306 on Reader Service Card 


f bending stresses 


Hydraulic screw nut... . 
is said 


; 


ai eliminate backlash even aft 


wear of threads, thus doing away 


g 
rations, chatter and resulting bad 


irface finishes. Nut also provides a con 
inuous braking force that prevents und« 


d rotary motion and securely locks ele 


' 
nts in position as long as power is not 
lied. Hydraulic pressure is used in nut 
| maintain continuous contact 

it and screw threads without 


excessive friction. Can be used to increase 
precision on all types of machine tool 
feeds as well as measuring, indexing and 
control mechanisms. Available in stand 
ard machine tool lead screw sizes for both 
OEM and replacement. Tracer Control 
Co, Hazel Park, Mich. 
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Aluminum, steel strip coating 
leaves painted or coated metal clean and 
Will not stain, smudge or con 
taminate other elements or assemblies 
Said to provide high luster in variety of 
colors, and not to craze, crack or discolor 
Resists abrasion, corrosion and salt or acid 
and will not mar when metal later is 
stamped, formed or drawn. Coatings in 
clude vinyls, alkyds, epoxies, acrylics, plas 
tisois and organisols. Multizone oven pro- 
vides desired bake without edge discolor 
ation from high localized temperature. 
Zelite Div, Zegers Inc, 8090 S Chicago 
Ave, Chicago 17. 


oil-free 
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High-torque socket. . . 

for applications in aircraft and missile in 
dustries is reported to have withstood, in 
lab tests, more than double the torque load 
specified for standard tests. 
socket grip wrenching flats, instead of 
points, eliminating tendency to slip or to 
round points of nut or socket. Made of 
heat-treated alloy steel with nickel or 
hrome-plated finishes. Available in 3, 
s, #, te, 4 and ¥y-in. sizes. Kaylock Div, 
Kaynar Mfg Co, Box 2001 Terminal 
Annex, Los Angeles 54. 


Lobes of 
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Ultralow-torque-sampling 
switch .. . 

fits requirements for small, compact cit 
cuit-scanner ofr pulse generator with « 
treme accuracy and minimum of electrical 
noise at high speeds. Standard switch comes 


with up to 12 positions single pole in siz« 
10 synchro housing. Special switches can 
be had for high humidity and explosion 
proof needs. Low friction torque is stated 
at 0.1 to 0.2 oz-in.; dynamic contact re 
sistance at 0.1 ohm max; and speed, 200( 
rpm. Current capacity is 50 ma resistive 
250 ma available with arc suppressor 
Standard temperature range is from —67 
to 212 F, with 338 F construction avail 
ible Electro-Tec Corp, 10 Romanelli 
Ave, Hackensack, NJ. 
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Flexible couplings . . . 


illow independent rotation or radial 
emoval of connected machinery through 
ise Of one set of jaws in removable ring 
form. Said to be suitable for gasoline, 
steam or diesel engines where driven 
machinery must be disconnected in order 
From stock in 


standard or heavy duty units with 12 to 


~ 1 


to set or time engine 


in. max bores and 2.58 to 156 hp 
it 100 rpm, or 13 to 84 in. max bores 
ind 7.77 to 810 hp at 100 rpm, respec 
tively. Prices range from $40 to $1000. 
Lovejoy Flexible Coupling Co, 4856 W 
Lake St, Chicago 44. 
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Three, 4-way air valves... . 

rated for 1000 cpm continuous duty 
feature long coil life and top valve per 
formance through use of extremely short 


ei) 


stroke (3/32 in.) and 


solenoid-plunger 


reduction of friction in pHot and main 
valve members. Rated at 150 psi au 
valves are available in $ to 3-in. pipe sizes 
Cycling speeds as high as 2100 cpm are 
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ONLY 8 OUNCES 


one-piece, bronze 
snap-over separator ----> 


News from KAVOON! 


Reali-Slim bearings ‘off the shelf’ 
...prices slashed up to 76% 


90 sizes— 4” to 12” bore— 
1,” to 1” width and cross-section 


Drastic price reductions — on Kaydon new type 
“CP” Reali-Slim bearings! Volume production and 
new bronze snap-over separator permit price reduc 
tions from 33 to 76%, depending on size. 

Save on bearing cross-section and weight — Reali- 
Slim is the world’s thinnest radial ball bearing. Many 
sizes of type “CP” are less than 15% of the weight, 
34% of the width and cross-section of comparable, 
extra-light bearings. 


KAYUUN 


T HE 


——MUSKECON*MICHIGAN ——————— 


Type “CP” with new one-piece, bronze snap-over 
separator — Major applications include machine 
tools; farm, textile and paper machinery; printing 
presses; pumps and gear boxes; missiles, aircraft and 
radar; gun turrets and dozens of related installations 

Kaydon bearing engineers are prepared to give 
you valuable help with technical thin-section bearing 
applications 


New “CP” Reali-Slim bearing bulletin 
includes prices — gives you full details 
on these 90 sizes of Reali-Slim bearings 
with Conrad deep-groove, ball-radial con 
struction. Write for your free copy today 


ENGINEERING 


All types of ball and roller bearings — 4” inside diameter to 178” outside diameter 
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Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Needle Roller ¢ Ball Radial ¢ Ball Thrust Bearings ¢ 4-Point Contact Ball Bearing 
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NEEDED: EFFECTIVE 
VIBRATION ISOLATION 
AT TEMPERATURE 
EXTREMES 


said to have been reached for intermittent 


‘ ess : : : : wie of 0 e 2.3 est 
Vibration-sensitive equipment in high performance mis- periods of 20 min. During 2-hr test at 
siles and aircraft often poses a two-pronged problem to speed of over 1500 -~ = ye ys 
design engineers: effective isolation against destructive reportedly stabilized at 19.4 F below the 


shock and vibration—at temperature extremes. max code limit for class A coils. Four-way 
valve now available; 3-way valve available 


Nov 30. Prices start at $39.5 Barksdale 
Valves, 5125 Alcoa Ave, Los Angeles 58. 


Circle 312 on Reader Service Card 


ANSWER: MBS NEW 
BROAD TEMPERATURE 
METAL 

ISO-DAMP MOUNT 


MB’s new broad temperature Iso-Damp mount consists Gearheads, speed reducers . . . 
of two load carrying springs, mounted in opposed position, ire available from stock in a wide variety of 
with built-in damper assembly to restrict resonant build- ratios, in sizes 8, 10, 11, 15 and 18. with 
up. It requires no external cooling, can be used at temper- internal, preset, mechanical slip clutches 
atures from —100°F. to +500°F. Clutches operate in either direction 
throughout temperature range of —67 to 
150 F, with a reported max torque vari 

f 7%. Max torque variation at 

t temperature is said to be less than 

All clutches will slip for 150-hr con 


; duty Torque may be set from 


j ATIC VN ry to 2 in.-0z, depending upon size of 
W H a | oO TUU at geathead. Kinetic Instrument Corp, 1070 
Pe, ae Linwood St, Brooklyn 8, NY. 
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These new mounts can be adapted easily to the isolation 
of other special equipment as well. Or, perhaps one of 
MB’s many other mount designs may be the answer to 
your particular vibration control problem. MB has not 
only the mounts, but also the experience and personnel 
to find the right answer for you. Write us for complete 
information—ask for Bulletin 418-4. 

Waffle-face locknut .. . 


is produced by a cold-head process which 
MBA ELECTRONICS | reportedly gives it great strength and high 


quality. Available in all commercial sizes 
A DIVISION OF TEXTRON ELECTRONICS, INC. 
1076 State Street, New Haven 11, Conn. 





in steel, brass, aluminum and stainless steel 
and in all finishes. Said to be priced com- 
continued on page 124 
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How 


4 EYSTO me E 


stands-in for you 
throughout our operations 


People of unquestioned authority in our plant are 
the quiet men in control of quality. You meet 
them everywhere, in lab jackets or work shirts, 
along the flow of a thousand different production 
items from raw materials to shipping pallets. 

It’s the job of Keystone Quality Control to make 
sure that material specs are met, that 
dimensional accuracy is on the nose—these 
things, and many more. 


If your part is heat treated for desired final 
physicals (we carburize, carbonitride and anneal 

by the most modern methods available), our quality 
people see that the properties are chere. They 

also check to assure precise density control and 
completely alloyed structures, so that tensile and 
crushing strengths and other values will 

measure up at all stages of the process. 





Equipment, as well as people, are key factors in 

close control of quality. We pride ourselves 

in having the most complete inspection department 

so that all our checking can be directly compared with 
yours. From the simplest mechanical gauges, through 
visual comparators (up to 30-inch), to the ultra-accurate 
electronic measuring apparatus for super-close checking, 
we are with you all the way. 


What can this mean to you? Just this. For many of 
America’s leading manufacturers Keystone is a 

“Certified” vendor whose shipments receive only periodic 
spot checks. That’s confidence, and time and money 

savings, too. We'd like to tell you the rest . . . and show 
you. If you're a user of metal powder parts or expect to be 
soon—come and see for yourself. Why not set a date? 


\K eestone » See 


POWDERED METAL PARTS DIVISION 
ST. MARYS, PA. 





“THE SOVEREIGN OF THE SEAS” — from the collection of the Seamen's Bank For Savings in the City of New York 


SETTING SAIL INTO THE SEA OF SYNTHETIC FELTS? 


... Let Troyfelt help you 
plot your course 


filtering ability. Just the thickness, density, per- 
meability or weight you want. You tell us what 


Troy’s only business is in the synthetics—Dacron,® 
Orlon® and combinations. Moreover, Troy special- 
izes in non-woven felts, having pioneered in the 
development of the non-woven process. 

What is the advantage of Troyre.t? Simply 
this: no binder is used. Eliminating chemical and 
fiber binders results in far greater design versatil- 
ity. We can give you outstanding abrasion, heat 
and chemical resistance. Higher insulation. Greater 


properties you’re looking for — and in most cases 
we can match your needs precisely. 

See how you may improve your present products 

.. Solve an operating problem .. . or even come up 

with an entirely new product. Details . . . just drop 

us a note. We'll send our most recent technical 

bulletin and sample of various blends of TroyFre tr. 


LT ... dy the pioneers in non-woven synthetic felts 


Ss 


INDUSTRIAL PRODUCTS DIVISION -« TROY BLANKET MILLS 


200 Madison Avenue * New York 16, New York 
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ermetically Sealed Rotary Switch 


INFORMATION 


1/25 sec 
to 1/35 sec 


Hermetically Sealed Circuit Selectors 
and Stepping Switches contain an at- 
mosphere of dry nitrogen which provides 
a permanent environment for the opera- 
tion of the switch. They are designed to 
meet MIL-E-5272A, and will withstand 
extreme moisture and high altitude con- 
ditions in military and industrial instal- 
lations. Sealed Switches are available in 
various wire sizes for operation from 6 
to 350 VDC. Self-contained plug-in 
types allow rapid field installation. More 
than 3000 standard designs are shown 
in Bulletin D-460. 

Other Ledex products include Rotary 
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AN Connector Solder Header 


Solenoid, Syncramental Stepping Motor, 
Digimotor Stepping Motor and Indexing 
Device, Rotary Solenoid Selector Switch 
Digimotor Selector Switch 

Switching applications include circuit 
selecting, stepping, counting, program- 
ming and sequencing 

Mechanical applications of other Le 
dex products include actuation of valves 
vanes, printers, shafts. Write for litera 
ture, mentioning application, to Ledex 
Inc., Dayton 2, Ohio; Marsland Engi 
neering, Ltd., Kitchener, Ont.; NSF Ltd 
31 Alfred Place, London, Eng.; NSF 
GmbH, Nurnberg, Germany. 
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y Tey. Pack 


AWC 


Peters Mode! SG unit forms, 
glues and delivers a finished 
carton every .34 second. 


<—@ A small error in split-second timing could cause a 
monumental snarl of cartons, glue and machine parts. 
To insure precise synchronization and dependable, 
trouble-free performance, Peters Machinery Company, 
Chicago, Illinois, specifies DiaMonp Roller Chain for 
high-speed packaging equipment. 

The proven strength, durability and high dimen- 
sional accuracy of DiaMonp Roller Chain offer many 
opportunities to improve and simplify machine de- 
sign . . . to solve conveying, timing and power trans- 
mission problems. 


Write for catalog containing complete information 
on D1amonD Roller Chain and Sprockets. Engineering 
assistance is available. 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 
Dept. 443 + 402 Kentucky Ave., Indianapolis 7, Indiana 
Offices and Distributors in all Principal Cities 


~ DIAMOND iN CHAINS 
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petitively with similar locknuts Jacob- 
son Nut Mfg Corp, Box 177, Kenilworth, 
NJ. 
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Motion safety switch . . . 

protects machines, equipment and pro 

wainst damage resulting from stop 

pages. Sprocket (1) on driveshaft is con 

nected by chain drive to driven shaft of 

machine being protected Useful for 

topping a machine serving another 

91-in. switch can control motor 

peraie a warning device. Limits 

those necessary to correct 

e of stoppags Can be drive 

ther direction at 4( r 100 rpm 

D 2 wk. Price, $90. Fuller Co 
Catasauqua, Penna. 
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Union swing check valves. . . 
come in both union or threaded flang 
onnections for working pressures up t 
250 Ib. Feature disc unit insert and can 

used in either horizontal or vertical 
installations Precision-ground disc and 
seat is said to assure tight closing under 
fraction of an ounce of pressure and permit 
max closing Available for pipe sizes 
from + to 2 in. Flomatic Corp, Hoosick 
Falls, NY. 
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Electroluminescent panels . . . 
are all-plastic to allow for easier machin 
wr drilling. Present output is being 


tinued on page 


CIRCLE 125 ON READER SERVICE CARD—>- 











a, 


Design assistance from Blaw-Knox can cut unnecessary 
weight, improve the service life of your product 


One of the ways in which the skill of 
experienced Blaw-Knox steel foundry- 
men can be first applied to your prod- 
uct is in the construction of scale 
models of the finished steel casting. 
Coming at the preliminary design 
stage, scale models permit intensive 
study of ways of improving quality, 
eliminating weight, and minimizing 
machining. This design study, coming 
before master patterns are made, is 
conducted to uncover ways in which 
Blaw-Knox can add to the value of 
your product or reduce its cost. 
This practical design analysis, a 
feature of Blaw-Knox Steel Casting 
Service, is of invaluable assistance to 


designers and manufacturers. And be- 
cause Blaw-Knox, itself, is one of the 
world’s leading manufacturers of roll- 
ing mills and industrial machines, its 
steel foundrymen, from patternmaker 
to shipper, keep end-use requirements 
in mind every step of the way. 

If you are a designer or manufac- 
turer of a product using cast steel 
components, ranging from 50 pounds 
to 300,000 pounds, Blaw-Knox would 
like to send you a copy of our bro- 
chure which details the complete 
Blaw-Knox Steel Casting Service. 
Write to the Foundry and Mill Ma- 
chinery Division, 300 Sixth Avenue, 
Pittsburgh 22, Pennsylvania. 


This upper and lower cylinder blade ring for 
a steam turbine was cast and machined by 
Biaw-Knox. W eight— 55,000 pounds per half. 


BLAW-KNOX 


Stee/ Castings 








Miaxitorag 


ELECTRIC CLUTCHES or | BRAKES 


Featuring these 


Cdeaniage: 


© Compact and Simple Design 
Built to American Standards 
Stationary Coil 

No Slip Rings or Brushes 
Self-Adjusting—Easily Installed 
Drag-free Floating Neutral 

No Stressed Levers or Parts 

Use as Brake or Clutch 

Standard Flange Cups Available 


OPERATION INDUCED ENTIRELY BY Magueite Wan 


The new Maxitorg #9000 Series Electric Clutch is a compact, 
self-contained unit with operation dependent upon induced 
magnetic flux. As shown in the drawing below, this new 
Maxitorq Clutch consists essentially of a sealed magnetic 


Path of magnetic flux 
is indicated by arrows. 
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coil and housing arrangement actuating multiple discs which 
also act as the flux path. Because the coil housing, supported 
on anti-friction bearings, is stationary, troublesome brush 
and slip ring construction is eliminated. When energized, the 
entire assembly consisting of pressure plate, inner and outer 
discs, and buttress plate is locked together by the magnetic 
force passing through it. When de-energized, Maxitorq 
separator springs instantly separate the discs creating air 
gaps which help to break up residual magnetism. Com- 
pactness, fast response, and flexibility of control make the 
#9000 Series clutch or brake ideally suited for a wide range 
of applications. 


PE now for Bulletin 90 des- 
cribing the most advanced design of electric clutches or 
brakes available today. 


Write, phone, or wire Dept. 


Xie tail 
MAXITORQ 
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FREE test-pak of P-K Sems 
nd Thread-Cutting Screws 
a 


a 
—= Fa / pam j 


All Types of SEMS and Pre-assembled Fastener- Washer Combinations 











Whatever you require in pre-assembled washers ... SEMS, and neoprene or nylon washer STAPS®. .. 
in thread-forming and thread-cutting tapping screws, or machine screws ... with slotted, 
Phillips or Hex heads . . . P-K can supply them all through your local P-K Distributor. 


P-K SEMS reach your assembly line pre-assembled, ready for instant use. Washers cannot come 
off—can never be mislaid or misplaced—insures washers on screws...not on the floor! Double inventory 
and double parts handling is completely eliminated. 


P-K SEMS can be hopper fed for automatic driving. Inspection rejects due to omitted lock washers are 
impossible—fastenings stay tight and firm. P-K Sems assure concentric washer seating. 


STAPS® are standard P-K fasteners, pre-assembled with nylon or neoprene washers for effective control 
of leaks, squeaks, crazing and electrolysis, in all types of metal structures and assemblies. 


Your nearby P-K Distributor can meet your needs. Call him for samples and complete information. 


PARKER-KALON fasteners 


Keep American Industry at Work . . . Buy P-K ... made in U.S.A. 
PARKER-KALON, a division of General American Transportation Corporation, Clifton, New Jersey. Offices and warehouses in Chicago and Los Angeles. 
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Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 





Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


and maintenance is no problem. 

These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 

To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD 66DD. 


DUFF-NORTON COMPANY 


Four Gateway Center - Pittsburgh 22, P 


Ratchet « Screw 
Hydraulic « Worm Gear 


COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 
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continued 


used in electronic countermeasure equip 
ment on aircraft. Available in green, blue 
gold and red in sizes up to 12 x 12 in 
Can be designed for larger or smaller area 
requirements. Control Switch Div, 1420 


Delmar Dr, Folcroft, Penna. 
Circle 317 on Reader Service Card 


30-gpm solenoid valves . . . 
reduce valve centering time by 300% on 
high cycling machines. Four-way, pilot 
operated directional units are equipped 
with solenoids that reportedly outlast or 
dinary air-cooled solenoids four to five 
times. Available with subplates having 
j-in. pipe thread connections for flows up 
to 20 gpm, or 1-in. connections for higher 
flows. Although capacity is 50% greater 
than previous models, price and envelop¢ 
size are approximately the same. Vickers 
Inc, Div. of Sperry Rand Corp, Detroit 32. 


Circle 318 on Reader Service Card 


Boltable machine mount. . . 
controls vibration on machines which ar 
required by safety code regulations to be 
bolted to floor. Double wedge construc 
tion makes for quick, precise leveling. Re 
duces vibration up to a reported 85% 
Clark, Cutler, McDermott Co, 8 W Cen- 
tral St, Franklin, Mass. 


Circle 319 on Reader Service Card 


Solid-state digital counter . . . 
counts up to 150,000 cps—or up t 
1,000,000 cps on special order types. Said 
not to miss a count regardless of fre 
quency, forward, backward or intermittent 
switching. Circuit design uses de logic t 
couple trigger signals and counting cir 
cuits, making counter insensitive to con- 
ducted line and radiated noise, line-volt- 
age variations, and pulse rise time, decay 
time, width and magnitude. Standard 
models provide 1 output pulse for each 
count of 10 input pulses. Qualifies over 
temperature range of from —67 to 100 F 
Power requirements: 18 to 31 v dc at 18 
ma nominal Tempo Instrument Inc, 
Box 338, Hicksville, NY 

Circle 320 on Reader Service Card 


continued on page 130 
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eneral Electric 


ilicone Rubber 

inds dozens of 
uses in missile 
systems. How 
many more 


will prove vital? 


General Electric silicone rubber has the 
“thermal toughness” to stand up under 
the searing heat of rocket blast-off or pos- 
sible atomic attack. Add very good elec 
trical properties and excellent resistance 
to aging, weathering, moisture, flame, 
ozone and corona and you can easily sec 
why silicone rubber is now being used in 
virtually every U.S 
vehicle 


missile and space 


Since both space technology and sili 
cone rubber are relatively new, General 
Electric believes there are many more 
areas not yet explored where silicone rub 
bers can help keep a missile functionally 
reliable and combat-ready. To help de- 
signers in their evaluation work, we list 
here the principal properties and appli- 
cations of G-E silicone rubber 


a 
i’ 
U 


RTV LIQUID SILICONE RUBBER — One of 
the most versatile materials developed in 
recent years, RTV is a liquid rubber that 
cures at room temperatures. Like all sili- 
cone rubber, it remains flexible over a 
wide temperature range and is virtually 
ageless. Since it comes in a wide range of 
viscosities, it can be poured, sprayed, 
dipped, painted cr applied with a pres 
sure gun or spatula. It bonds tightly to 
metal when a primer is used. When not 
primed, you can readily remove RTV and 
then reapply more. You can impregnate 
tightly wound coils with RTV or form 
sections several inches thick. 
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You can control cure time from two 
minutes to 24 hours. These are RTV’s 
typical properties: 

Viscosity from 120 poises 
(very pourable) to 
12,000 poises (paste) 
Specific Gravity 1.2 te 1.5 
Solids Content 100% 

Shrinkage 0.2% 

Heat Resistance from —90°F to 
600°F, and as 
thermal insulation, 
in 5500°F flame 
for minutes 

Comparable to Mica 

See last table 


Applications—RTV is used as a high tem 
perature structural sealant in missiles, 
satellites and space vehicles. It is used to 
pot and encapsulate electronic compo 
nents and assemblies for electrical and 
heat insulation and for protecting delicate 
components from physical damage. It is 
commonly used as an impregnating in- 
sulation in transformer coils, to pot and 
hold cable in raceways and to pot cable 
breakouts. You can make flexible molds 
with RTV and hence make accurate, 
duplicate castings from originais. 

RTV is an excellent thermal barrier 
and as such is applied on and around 
missile nozzles. Tests show RTV’s resist- 
ance to flame temperatures as high as 
5500°F for several minutes. RTV also 
functions as a flexible ablative material 
and is used around probe holes, along 
raceways, and between stages and struc 
tural joints on the missile skin. 


Ozone Resistance 
Electrical Properties 


HEAT CURED SILICONE RUBBER PARTS 
—Silicone rubber gaskets, port seals, 
O-rings, shock mounts and other mechani 
cal parts are not only used on missiles but 
have wide application in ground support 
equipment. For instance, missile silo doors 
use silicone rubber seals that will stand 
up to outside weathering, ozone and abuse 
for years and which will also resist the 
heat of missile launching and nuclear at- 
tack. Silicone rubber also resists brief ex- 
posure to cryogenic materials 

Silicone rubber has long-lasting tem 
perature resistance from —150°F to 
600°F, with excellent electrical, weather- 
ing, Ozone, corona, radiation and non- 
aging properties at these temperatures 
High tensile strength and low compres- 
sion set are also within its range of de- 
sirable properties: 
Tensile Strength, psi 
Elongation, % 


800— 1500 
100—600 


Hardness Durometer 25—80 
(Shore A 
Compression Set, % 
Tear Resistance Ib/in 
Radiation Resistance 
Electrical Properties 


10—80 

40—200 
1 x 10® roentgens 
See table below 


WIRE AND CABLE INSULATION —- The 
long term reliability of silicone rubber 
when operating in high ambient tem 
peratures and when current over-loads 
cause the conductor to approach 500°F 
is an important feature of silicone insu 
lation. In an 1800°F flame, specially con 
structed silicone rubber insulated cables 
will continue to insulate for hours, form- 
ing a non-conductive ash that gives off 
no toxic fumes. And short term reliability 
is obtained even when silicone rubber is 
exposed momentarily to a direct flame 
of 5500°F. 

Because of this excellent heat resist 
ance, more current can be carried than 
in conventional cable (or smaller cable 
can be used). Other features: best com 
pression set of all elastomers at tempera 
ture extremes, so that silicone rubber wire 
and cable does not deform under clamps; 
high ozone, corona, radiation and weather 
resistance, low moisture absorption, flexi 
bility down to 100°C. These are the 
typical properties 
10'5—10'¢ 
600—650 


Volume Resistivity 

Dielectric Strength, 
volts / mil 

Dielectric Constant, 3.0 
60 cps 

Power Factor 0010—.0050 

1 x 10® roentgens 

Similar to table above 


Radiation Resistance 
Physical properties 
Applications—W iring harness made of sili 
cone rubber insulation is often found 
throughout missiles. Cable offers added 
reliability for use in various places 
throughout the 
ground from power plant to silos. All 
combat vessels built for the U.S. Navy 
during the last ten years, including fleet 
ballistic missile subrnarines and the new 
nuclear-powered cruiser and aircraft car 


launch complex below 


rier, have silicone rubber insulated cable 
installations in all fixed wireways. In 
every case, silicone rubber is chosen 
because it is virtually non-aging, stands 
up te intense heat better than any other 
flexible insulating material, anc contin 
ues to operate even when subjected to fire 


There are many more places where G-E 
silicone rubbers’ inherent properties can 
be vital in missiles, satellites and space 
vehicles. For further data, call your nearest 
G-E sales office or write Section A1133, 
Silicone Products Department, General 
Electric Company, Waterford, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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HIGH 
RESISTANCE 
TO STRONG 
OXIDIZING 
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Low-capacity flow regulator 
untain nstant regulated flow regard 
riations in pressure Whenever 

valve setting, valve oper 
and maintain 
Used in hvdrauli 
Ww \ als has al 
to 0.5 gpn 
ntrol rat 
operatin 

ghs and 

tain steel and anodized a 
Fluid Regulators Corp, 313 Gil 

lette St, Painesville, Ohio 


Circle 321 on Reader Service Card 


Torque limiter .. . 


lage t not 


ble hardened st 


} life before n 

at ded From stock Torque 
Master, Div of Roberts Aircraft Engine 
Co, Burbank, Calif. 


Circle 322 on Reader Service Card 


Miniature connectors .. . 
feature brass contacts which are fully 
1 in neoprene sleeves. Quarter turn 
or halves together, forn 
watertight nne¢ 
ps otect ontacts whet 
onnected Available for 
from 16 through 10 for current 
’ ump. J B Nottingham & Co 
Inc, 441 Lexington Ave, New York 17 


Circle 323 on Reader Service Card 


Transistorized timer . 

ims a repeat accuracy of 0.2% and 
dt naffected by voltage tempera 
line transient Standard unit 

in., is plug-in with 2PDT 
ontacts. Solid-state output 
upon request. Operates on 
ut can be had in other volt 


continued on page 
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DESIGNING TO ADVANTAGE 


... WITH INSERTS 


MADISON-KIPP ZINC AND ALUMINUM DIE CASTINGS 


The aluminum instrument frame illus- You may be able to reduce costs or 
trated shows the use of seven functional add value to your product with iron, steel 
iron and steel inserts. The part islighter or brass inserts in Madison-Kipp zine or 
than when made of all iron, is more ac- aluminum die castings. 
curate, and the production potential 
from the Madison-Kipp die is adequate Please address all inquiries to the 
and sure. home office at Madison, Wisconsin, 


es @ MADISON-KIPP CORPORATION 
206 WAUBESA STREET + MADISON 10, WIS., U.S.A, 


2 Ae 


Pan CmanT 


Skilled in Die Casting Mechanics © Experienced in Lubricating Engineering © Originators of Really High Speed Air Tools 
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<—— MIDGET OR 


MAMMOTH 


Scarcely a handful, this 
duplex Twin Dise Clutch 
only 3” in diameter, is 


designed to run in oil 





This huge 42” Twin Disc 
Air Clutch has a torque ca- 


pacity of 166,800 Ib.-ft. 


MECHANICAL 


Small wet or dry clutches 

in 3.5” and 4.5” sizes with 

capacities to 14 hp. En- 
closed units in sizes from 5.5” to 
11.5” and capacities from 14 to 112 
hp. Large heavy-duty clutches for 
high-torque duty; sizes to 36” and ca- 
pacities to 1050 hp. 


PNEUMATIC 


Twin Disc Air Clutches 

provide more compact re- 

mote control without 
complicated linkage. Lighter weight 
reduces inertia mass, lessens shock 
loading during starting cycles. Sizes 
from 8” to 42” for every air-actuating 
application. Capacities from 29 to 
1642 hp. Max. torque: 166,800 lb-ft. 
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There's a Twin Disc 
Clutch to handle 


your power 
transmission job 





HYDRAULIC 


Oil-actuated multiple- 
plate clutches for high- 
speed, high-energy opera- 
tion. Compactly designed, readily 
adapted to push button control. 
Available with optional integral oil 
collector. Sizes from 3” to 7”. Capaci- 
ties to 137 hp and 690 lb-ft. of torque. 


VA 
7 ELECTRIC 
(7 Direct-acting wet-type 
Wi electro-magnetic clutches 
with stationary coils. An- 
nular flux-through-plates magnetic 
principle provides high torque capac- 
ity and compact design. Compensates 
automatically for wear. Sizes range 
from 3.3” to 11.5” with torque rat- 
ings from 14.5 to 1812 lb-ft. 


Send for Bulletin 314 


Tw 


Fric 


This 20-page bulletin 
gives details and spec 
ifications on the com- 
plete line of Twin Disc 
Friction and Fluid 
Drives. Write to TWIN 
DISC CLUTCH COM- 
PANY, Racine, Wis. 
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BASIC PRINCIPLES 
WMustrated diagrams of the 
operating principles of the 
boll beoring screw and 
spline clearly demonstrote 
the simplicity and depend 
ability of their function 


TYPES 
Mechanics of boll bearing 
screws ond splines show 
how they ore designed for 
linear positioning and effi 
cient linear movement under 
high torque. 


APPLICATIONS 
Actval applications of the 
Saginaw Boll Bearing 
Screw in industry and 
defense ore shown. These 
examples illustrate Sagi- 
now Screws’ versatility. 





DESIGN DATA 
Design choracteristics list 
details on ball groove con 
figuration, guide finger and 
yoke deflector ball pick-up 
methods, ball nut locoding, 
backlash, etc. 


SAMPLE PROBLEMS 
Preliminary design factors 
enable you to determine 
boll becring screw or 
spline size in relation to 
opplication life, hardness 
and load factors 


ASSEMBLIES 
Suggested meons of ot 
tochment help you choose 
the one that's ost for 
moderate torque, heovier 
torque transmission, and 
other load situations 


SEND FOR NEW 61 ENGINEERING 
DATA BOOK SPELLS OUT ALL THE FACTS ON 


SOLVING ACTUATION PROBLEMS! 
PLUS 


INFORMATION ON SPECIAL ASSEMBLIES ° 
TEMPERATURE ° LUBRICATION * SIZE RANGES 
FINISHES * CRITICAL SPEEDS * OTHERS 


SAGINAW b/b SCREWS offer over 90% efficiency, 
4/5 less torque, in actuating, positioning functions. Help 
lower operating costs, reduce maintenance, simplify de- 
sign, often cut installation costs. Adapt to electrical, hydravu- 
lic, mechanical, pneumatic operations. Unlimited sizes. 


SAGINAW b/b SPLINES greatly increase operating 
efficiency by providing easy linear movement even when 
functioning under high torque or bending loads. Permit 


STEERING GEAR 


significant savings in weight, power and space. Reduce 
wear—increase safety, lifespan and dependability. 


seeeeaeeea CLIP OUT AND MAIL or write 10: seasceesse 
Saginaw Steering Gear Division, General Motors Corporation 


b/b Screw and Spline Operation 
Dept. PE, Saginaw, Michigan 


CUQLULOULW 


Brn 


$crews é S$ plines 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. 


| 

| 

| 

7 

' 

' 

4 

: Please send 1961 Engineering Data Book on Saginaw b/b Screws 
gs and Splines to 
a 

5 NAME 

' 

H COMPANY 
| ADDRESS 
' 

| 


CITY STATE 
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MAJOR 


SOURCE 


A CASE IN POINT—The new Borden 18 pocket 4 and 5 quart Can 
Tester is the first pneumatic tester of this type in the world. Fast, automatic, 
reliable; it depends on sound, wear-resistant castings for dimensional accu- 
racy and stability. Hamilton Foundry supplies 127 castings ranging from 2 
pounds to 1300 pounds for this machine. Borden also makes a 9 pocket 
Tester for cans up to 2% gallon capacity. In fact, most of the iron castings 
used in these machines come from Hamilton Foundry, a reliable single 
source for engineered castings. 

When new and unusual design problems arise in selecting metal and 
casting parts, the skill and integrity of Hamilton Foundry is your best 
insurance that specifications—and delivery schedules—will be met. 


GRAY IRON + ALLOYED IRON + MEEHANITE™ * DUCTILE (NODULAR) IRON + NI-RESIST + DUCTILE NI-RESIST + NI-HARD 


1551 LINCOLN AVENUE + HAMILTON, OHIO + TWinbrook 5-7491 
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. continued 


ages. Samples are available from stock 
production quantities in 2-4 weeks. List 
price: $73.60. Syracuse Electronics Corp, 
Box 566, Syracuse 1, NY. 

Circle 324 on Reader Service Card 


Dual-switch temperature 
control . . . 
has temperature control range of from 

150 to 650 F, making it useful for ovens 
baths, molding machines, plant processes 
et I'wo separate switches permit switch 
action above or below index setpoint and 
ontrol of up to four independent circuits 
Features a calibrating mechanism that 
makes possible quick replacement of ther 
mal assembly with no loss of calibration 
wccuracy. Standard electrical rating is | 
ump 115/230 v ac. United Electric-Con 
trols Co, 79 School St, Watertown 72 
Mass. 

Circle 325 on Reader Service Card 


Rotary limit switch . . . 
features four switches and four independ 
ently adjustable cams Enclosure, meas 
uring 34 x 54 x 24 in., is made of glass 
fiber-reinforced material that is highly re 
sistant to acids, alcohols, hydrocarbons 
and heat. Each gircuit has SPDT switch 
with isolated contacts rated at 5 amp, 115 
and 250 v ac and 3 amp, 30 v de. Cam 
arrangements from 25° to 335° in approxi 
mately 20° steps are available, along with 
15 standard gear ratios ranging from 5:1 
to 1000:] Special ratios, cam arrang< 
ments and enclosures available on request 
Gemco Electric Co, 25685 W Eight Mile 
Rd, Detroit 40. 

Circle 326 on Reader Service Card 


Digital converter . . . 

converts conventional pointer instrument 
readings to digital readout. Most readily 
applied to instruments having circular 
scales but is not limited to this type. Can 
be used with pressure gauges, temperatu! 

indicators, flowmeters, voltmeters, et 

Photoelectric pickoff unit imposes no m¢ 
chanical load on measuring instrument 
MacLeod Instrument Corp, 4250 NW 
10th Ave, Fort Lauderdale, Fla 


Circle 327 on Reader Service Card 


Analog-to-digital encoder . . . 
includes modular plug-in components and 
self-contained spares that permit servicing 


continued on page 136 
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BEST BUY FOR 
CHEAP AIR 


UP TO Shp... NEW WORTHINGTON 
MONOBLOC ig COMPRESSOR 


Based on purchase price, on extremely long compressor 
life . . . and on safety, too . . . your best buy for a 1”- 
to 5-h.p. air supply is the new Worthington MONoBLOx 
X-Compressor. 

First, the MONOBLOC saves you $30 or more for parts 
and labor because it comes completely wired. T ‘ 
no starting switch to buy and install and wire in. 

It’s more economical, too, because all your money 
goes to buying a quality motor, compressor, controls 
and tank. You don’t waste it on unnecessary belts, 
belt-guard, sheaves, long base and on the labor required 
for assembling them. 

Is floor space important to you? The MONoBLOx 
vertical tanks save over 60% of space required by old- 
style horizontal units. A 10” radius circle for the 60-gal 
tank; a 12” radius circle for the 80-gal. tank. 

The MONOBLOC costs less to run. All power goes to 
the compressor—no power loss in belt friction. (No belt 
guards or belt replacements.) 

Of course, you want long compressor life. The 
MONOBLOC is built with the new Worthington X-Com- 
pressor design that virtually eliminates harmful vibra- 
tion. The wide-stance X-shape design reduces vibration 
to the point where a coin can be balanced on the unit 
during starting, running and stopping 

A silicon-treated filter element removes over 99% of 
the dirt from incoming air—the most dangerous source 
of compressor wear. Tapered roller bearings cut friction. 
The large lubricating oil sump permits better cooling, 
less danger from low oil supply. These and other 
design features assure extremely long compressor life 

We and our distributors are ready and happy to show 
you why there’s no better way of buying cheap air 
today. Call the Worthington Distributor listed in your 
Yellow Pages. Worthington Corporation, Section 34-7, 
Holyoke, Massachusetts. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 





TAKES THE 


HEART 


RIGHT 
OUT OF 











A BIG 
MACHINE... 


TABLE MODEL 
WHITEPRINTER! 


Bruning’s new table-size Copyflex Model 320 gives you big machine capacity 
and performance at a price that puts many a big machine to shame! It’s 
the perfect whiteprinter for firms and departments with dig tracings — 
but with small reproduction budgets, cramped machine space, or both. 

The amazing Model 320 gives you practically everything important 
you’d look for in a big machine . . . 42” printing width . . . mechanical 
speed up to 25 fpm . . . complete development of all types of materials at 
single pass through the machine at any machine speed .. . simple, one- 
knob speed control. Add to those the exclusive Copyflex advantages: 
fume-free operation, no vents, no plumbing. And, finally, to win the hearts 
of ail, the 320 produces sharp, black-on-white prints at the low cost of 
only 1% cents per square foot! 


Whether it’s your first whiteprinter or an auxiliary whiteprinter, you 
just can’t afford not to investigate the low-cost, high-output Model 320. 


(BRUNING 
Copyhlex.. 


Charles Bruning Company, Inc. Dept. 11-V 

1800 Central Rd., Mt. Prospect, Illinois 

Offices in Principal U. S. Cities 

In Canoda: 103 Church St., Toronto 1, Ont. 
Please send me more information on your new Copyflex 

Model 320. 


Nome___. " h- Title 








Low-Cost Diazo Reproduction at Its Best! 


fe 


“= 


tee 
Sas , s 


a ee 





ass, 





Company___ 
Address _ 
City _____County__ 
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in the field without special tools or solder 
ing devices. Shaft-position, optical en 
coder provides 7912 codes per revolution 
without gearing. Provision is made for 
“go-no-go” testing from a remote location 
and for monitoring operation during a mis 
sion. Many models from stock. Wayne- 
George Corp, Adcon Div, Boston. 


Circle 328 on Reader Service Card 


Miniature synchro clamp . . . 
fastens sizes 5 to 11 miniature compo 
nents to any base. Quick-release, self 
locking design makes clamp useful in 
hard-to-reach places. Reported to meet 
and exceed MIL-E-5272 specifications and 
to be functional up to temperatures of 350 
F. Made of stainless 316 steep, clamp has 
a 0.265 max diameter with a 2-56 NC-2A 
pan head military standard screw. Units 
are from stock in 4 different grip thick 
0.031, 0.047, 0.062 and 0.093 
Prices start at 40¢ each with order from 
1 to 99 units. Timber-Top Inc, 38 Brook- 
lyn Ave, Freeport 2, NY. 

Circle 329 on Reader Service Card 


nesses 


Variable-speed pulleys .. . 
made of molded fiberglass-reinforced nylon 
are combined with metal-reinforced inside 
flanges for high heat- and abrasion-resist 
ance and long life in severe service. Like 
standard models, have a 2.45 to 1 in 
finitely-variable speed range, spring-loaded 
tension and 3 to #-in. solid or hollow shaft 
bores. ‘Three sizes are available for 4, 3 
and 4-in. V-belt drives up to 4-hp rating 
Rampe Mfg Co, 14915 Woodworth Ave, 
Cleveland 10. 

Circle 330 on Reader Service Card 


Thermocouple temperature 
sensors... 

measure liquid, solid and gasecus tempera 
tures up to 4000 F., 
cooled types are made of refractory metals 
with special CR oxidation-resistant coat 
ings. Prices range from $200 to $600 
for standard thermocouples that can be 
used intermittently or continuously at 


Noncooled and 


continued on page 140 
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“ALCOA ALUMINUM SCREW MACHINE STOCK 


e 


; 


ALLOY 2011 CUTS YOUR UNIT COST!” 


Precision-made, high-volume screw machine parts cost 
less in aluminum 


Final cost of your machined component . . . material 
cost plus production cost . . . is lower with Alcoa Alloy 
2011-T3. That’s because this faster machining alloy cuts 
production time . . . machines easier . . . can be held to 
close tolerances . . . gives a bright, clean finish. And 
Alcoa® Aluminum 2011-T3 gives you three times as 
many parts per pound as other, heavier metals, for still 
more savings. By using Alcoa Aluminum 2011-T3 Screw 
Machine Stock you get all the inherent advantages of 
automatic screw machine products. 

Be sure to ask your Alcoa distributor or Alcoa sales 
office for your free Alcoa Conversion Calculator. It 
makes cost conversions from brass to aluminum quick, 
easy, finger-tip operations. Also get your free Alcoa 
Screw Machine Stock Estimating and Operating Data 
Book, the most comprehensive book of its kind in the 
screw machine field . . . packed with easy-to-find tech- 
nical data. 

You'll want information, too, on other Alcoa screw 
machine alloys: 2017-T4 or -T451 for strength at low 
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cost, 2024-T4 or -T351 for strength with high produc 
tion, and 6061-T6 or -T651 for superior finishes, excel 
lent joining charecteristics and extra corrosion resist 
ance. Aluminum Company of America, 841-L Alcoa 
Building, Pittsburgh 19, Pa. 


ADDITIONAL BONUSES YOU GET 
WITH EVERY ALCOA ALLOY: 


Wide range of stock sizes for important price adv:.ntages 
Guaranteed market for up to 60 per cent of your Alcoa 
Aluminum turnings and borings 

Extensive mill and distributor inventories to meet all 
requirements 

Chamfered ends at no extra cost 

Specific 12-ft lengths at no extra cost (for rounds up to 
2%, in.; hexagons up to 2 in.) 


9 ALIS at . . pa Re. eo 


AINIUAA 


SCREW MACHINE STOCK 
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SIGNIFICANT ADVANCES IN BERYLLIUM TECHNOLOGY COME FIRST FROM BRUSH 
FORGING INTO SPACE 


Beryllium heat sinks are being 
gt Tell -te Mela i-t-iMiilelsli-= 


entists dia | eers from 
~ ‘the at 4 ‘Aeronauties ind Space Ad-. 
* ministration and McDonnell Aircraft are’ 
working toward the day when the 
American will ride into space to t 
the earth. 


How do beryllium and Brush fit into the 
Project Mercury manned ce flight 
effort? A beryllium heat sink is one of 
two ways being tested to protect the 
precious human payload from re-entry 
heat. Beryllium absorbs tremendous 
heat, is light, yet maintains strength at 
high temperature. And Brush developed 
new techniques to produce the world’s 
largest beryllium forgings for use as heat 
sinks in the tests to determine the final 
design of the manned space capsule. 
Beryllium offers the solution to many 
‘space age’ application problems. Brush 
will continue to take the lead in produc- 
ing beryllium in new forms by new tech- 
niques for new uses. 


Can this metal, its alloys 3 oxide, or 


mr RUSH BERYLLIUM cc 
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Bundy can mass-fabricate 
practically anything 


Bundyweld#—the original double-walled steel tubing—is 
ideal for everything from simple bends to complex shapes 


The old adage, “Don’t count your chickens before they hatch,” is a good 
one... but it rarely applies to Bundy. That’s because, no matter how complex 
your tubing problem, you can count on Bundy for the perfect solution. 

Bundy engineers and designers are backed by years of experience in the 
mass-fabrication of steel tubing. And they are available to you at any stage of 
product development for time- and money-saving suggestions. Their key: 
Bundyweld®! 

Bundyweld steel tubing is double-walled, copper-brazed, stronger, with 
higher bursting and fatigue strengths. That makes Bundyweld the safety stand- 
ard in small-diameter tubing—and a wise choice for a wide variety of tubing 
applications! Covered by Government Spec. MIL-T-3520, Type III. 

So, when you want to talk tubing, talk to the leader—Bundy! Phone, 
write, or wire Bundy Tubing Company, Detroit 14, Michigan. 





Ne 


Bundyweld is the 
original tubing double- 
walled from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360° 
of wall contact for 
amazing strength, 
versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D. 


BUNDY TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 
WORLD’S LARGEST PRODUCER OF SMALL-DIAMETER TUBING, AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN 
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temperatures to 4000 F in oxidizing, re 
ducing or inert atmospheres. Thermocou 
ples are available from $100 to $205 for 
use when atmosphere is inert or vacuum 
only and temperatures reach 4000 | 
Aero Research Instrument Co Inc, 315 N 
Aberdeen St, Chicago 7. 

Circle 331 on Reader Service Card 





Angle, in-line, gasket- 
mounting check valves .. . 
for 160 F service feature tight sealing on 
reverse flow and low pressure drop. Stand 
ard angle valves operate at 3000 psi 
Range in capacity from 3-65 gpm, in 
internal pipe thread ports from 4-14 in 
and in straight thread ports from 3-14 in 
Also available for 5000 psi service. Gasket 
mounting valves operating at 5000 psi 
come in 20 or 50 gpm capacities. Mount 
ing subplates for 20 gpm valve have 3-in 


“Choose from this wide range of Gast Air Compressors”, says C. E. Bradley, Ass’t. pipe or l-in. tube OD straight thread port 
Sales Mgr. “Vacuum Pumps are also available in corresponding models.” ing; for 50 gpm valve, have 1}-in. pips 


. . . oO Lit ec Straig , »OTTS 
Here’s high performance ...ina full line of + oe. Ge Se? ees pe 


In-line checks—for 3000 psi pressure 


ors, range from 3 to 50 gpm. Offered with 
. . pipe thread ports or with JIC cone ends 
Par? Parker Div, Parker-Hannifin 


Hydraulics 


and VACUUM PUMPS | 7? "awszanaciescee 


When you select original equipment Air Pumps, look at the Gast 





Line. You'll see how your product—and budget—may benefit 


Within a well-defined range, Gast Pumps excel on hundreds of product 
applications Capacities .6 to 45 cim.; pressures to 30 psi., vacuum 
to 28 in. Hg.) Precision-built primarily for O.E.M. use, they are 
rugged and dependable. Simple rotary-vane design maintains like-new 


Shockproof turn switch . . . 
performance for years, because vanes take up their own wear automati- 


rotates for three positions through 14 


cally. Air displacement is positive and pulseless—no air tank needed Feuhie cons onl tateibian menemennt is cold 
« « « 4 : bo <i 


Ball bearings and self-adjusting shaft seals keep efficiency high to prevent false operation and to keep 
Types include: Dual-chamber (one chamber for vacuum, one for pres- | directional vibration forces from breaking 
sure), integral-motor pumps, light-duty models for moderate pressure ontact in switching unit. Switch latches 
or vacuum, and fan-cooled models for heavy-duty service. Oil-less when desired position has been reached 
Mounting has L-shape bracket for multi 


; switch application. Over-all size, includ 
Submit your problem for suggestions by Gast Engineers—or : ing shaft and terminals, is 44 x 14. Shaft 


carbon-vane) types provide absolutely oil-free air if desired 


length is 4 in. Contact assemblies are 
| available in forms A, B, C and D or any 

State specific type or capacity that interests you combination of the assemblies. Switch 
(1) (2) (3) (4) | Trol Inc, 726 S Washington St, Park 


(Front to reor) Integral-Motor Pumps Light-Duty Models Heovy-Duty Models, | Ridge, Il. 
Duo! Chamber Pumps for O.E.M. or Lob use Moderate Vac. /Press with Fan Cooling 


V-belt or Direct Dr. | Circle 333 on Reader Service Card 


Write today for Catalog on Compressors or Vacuum Pumps 


Model 11 x 1740 0521, 
total to 23 cfm 


1/3 hp. to 3.8 cfm ), up to 24.2 
0321, 1/4 hp. to 2.2 cfm 1550, up to 15.0 2565, to 21.0 cfm 

10x 1040,10 18etm. 9213, 1/6 tpiolrem —Suagebie aoaie oases SS ie . 
1/12 hp. to .6 cfm 0240, up to 2.0 4565, to 45.0 cfm. 37-in. stroke potentiometer . . . 
|} can be used to generate non-linear func 
GAST MANUFACTURING CORP., P.0. Box 117-V, Benton Harbor, Michigan tions and is said to be accurate to +.05% 
Resistances are stated at 10 k +5%. Taps 
are furnished every 2 in. to facilitate de- 
sign changes. Other units are available 
in specified strokes and in 50 ohm per 
o oe Sees eT Re. in. to 50 k per in. resistance range. Total 
= mete yp eal gl o resistance accuracy is +5% in standard 


“Air may be your answer!" units; +19% in special units. Independent 


continued on page 142 


Single In Hand) 0406, 
AD-440, to .6 cfm 


SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & A.S.M.E. CATALOG 
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T » Leak-proof— 


Permanently pre- 
lubricated. Lubri- 
cant can’t leak out .. . con- 
taminants can’t get in. 
Plya-Seals in new “steel 
sandwich” seal-for-keeps, 
stay put, resist push-in, in- 
crease bearing life. 


- 
¥ \. 
> 


2 Vibration - proof 
S -Made to preci- 


sion tolerances. 
Running accuracy, internal 
clearance, race geometry 
held to prescribed limits. 
Balls and races finished to : 
mirror-smoothness to in- r 
sure quiet performance, 


3 .= Abuse-proof — 


Deep races. Bear- 
¢ ing designed 
throughout for reserve 
thrust load-carrying ca- 
pacity. Rugged construc- 
tion and _ steel-supported 
seals reduce chances of 
installation damage. 


Fafnir gives you the seal... the “smoothness”. . . the 
stamina you need in ball bearings for electric motors! 





Notice the seals in this Fafnir 

ball bearing. They’re “rolled 

in”. These newly designed Plya- 

Seals won't work loose because 

they are gripped between two steel sup- 

ports ... nor will they push in. They 

provide positive protection against con- 
taminants and loss of lubricant. 

You also get whisper-quiet perform- 

ance. Balls and races in Fafnir precision 

ball bearings for electric motors are 


@ 
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micro-finished to 
No noise . .. no 


mirror-smoothness. 
vibration. Extra-deep 
race design adds thrust capacity and 
minimizes mounting damage. 

Look to Fafnir for your electric motor 
ball bearings. You'll find all sizes and 
types (open, shielded, or with contact, 
slinger, or felt type seals) ... plus the 
capacity and uniformly high quality to 
meet your needs precisely. The Fafnir 
Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


CIRCLE 141 


Over 5000 electric motors in Faf- 
nir’s six plants including these 10 
HP and 4 HP units, offer on-the- 
spot proving-grounds for electric 
motor bearing designs. 
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Zippertubing 


Instant Covering for All 
Applications! 
Zippertubing, an economical on-the-job 
method of jacketing, is a flat tape, avail 
able in a wide range of materials, that 
has a patented extruded plastic track 
electronically welded to both edges. The 
tape or jacket is wrapped around the 
object to be covered so that the tracks 
engage, then “zip” shut. If permanent 
closure is required, a special sealant is 
provided that fuses the tracks together 





MILITARY TYPE 
with overlap Type 74 
meets requirements of 
MIL-1-7444B. Type 63 
meets MIL-I-631-C. QPL 
certificates of conform 
ance or test reports fur 
nished on request 


~ 8 SHIELDED 
SS 7ZiPPERTUBINGe 
copper. These conductive 
4 


GENERAL 
PURPOSE 
Standard without 
overlap. Generally 


conforms to MIL 
1-631C 





metals are laminated to 
vinyl-impregnated Nylon or 
glass cloth. When zipped around wires, it provides 
immediate 100% coverage for grounding RF and 
UHF interference 


THERMAZIP 

Protects cables or pipes 

from high temperature ex- 
posures. Type ALAS utilizes 
aluminized asbestos cloth. 

Type ALSR utilizes silicon 
rubber-impregnated glass cloth. 


ae ZT 
——— PROTECHTORS® 
NEW! Protective plastic 
q covers with plastic zipper 
; j \ closure for splices and 
‘ break-outs. Installation time 
is measured in minutes 
of sizes and colors 


not hours! Full range 


SPECIAL CONSULTATION 
At your request, our Field Engineer 
will call or you can mail your design 
concept to us for evaluation and quo 
tation. All requests confidential 


Pat. or Pat. App. For 


Zippertubing 
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linearity is +5% for 5-in. or more stroke; 
+1% for 1 to 5-in. stroke; and +3% to 
l-in. stroke. Taps can be provided on the 
resistance-elements. Accuracy Inc, 4 Gor- 
don St, Waltham 54, Mass. 


Circle 334 on Reader Service Card 


Mercury pushbutton stations 
offer non-arcing, hermetically-sealed mer- 
cury-to-mercury contacts with up to 50 
amp capacities that reportedly neither pit 
nor need cleaning. Designed for haz- 
ardous or corrosive locations and general 
purpose uses. Priced close to conven- 
tional general purpose systems. Multi 
unit combinations are available with in- 
dicating light assemblies for panelboard 
as well as individual station installations. 
Tigerman Engineering Co, 4332 N West- 
ern Ave, Chicago 18. 

Circle 335 on Reader Service Card 


Multipurpose jet pumps . . . 
provide high volume output through small, 


In aluminum models, 
used to transfer fuel or abrasive fluids or 
to mix active chemicals, a small line of 
high-pressure fluid pumped through jet 
inducts surrounding fluid to pump a larger 
over-all volume of fluid at lower pressure 
Pumps also can be designed for gas-air 
flow-mixing, for reacting gas with liquids 
in chemical processing and for mixing dis- 
similar fluids. Both standard and custom- 
built jet pumps are available in a wide 
range of capacities. Typical performance 
discharges 3.5 gpm against a 22-in. head, 
utilizing a 1.29-gpm, 20-psig input flow 
Standard discharge capacities range to 50 
gpm. Allen Aircraft Products Inc, Box 
271, Ravenna, Ohio. 
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high-pressure input 


Vacuum-pressure piston pump 
for both laboratory and plant handles 1 
cfm of air and vacuum up to 27 in. mer 
cury or pressures to 60 psi. Requires no 
lubrication or oil. Pump is powered by a 


ty-hp split-phase motor. Weight of pump 


continued on page 144 
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} 2 OB) 8 
DESIGN 
TREND 


ARTHUR A. NICHOLS 


SPECIAL PURPOSE PUMPS 
FOR SPECIAL PROBLEMS 


» In over thirty years experience in 
the design and manufacture of special 
pumps, we have solved numerous 
pumping problems where the design 
and production of a suitable pump was 
considered almost impossible, either 
because of the material to be pumped, 
or because of the precise manufacture 
necessary to obtain satisfactory per- 
formance. 


| » Nichois pumps are standard for ex- 


ample, in the synthetic fibre industry 
for pumping rayon, acetate, celanese, 
nylon and other fibres spun in synthetic 
fibre plants throughout the world. 

» Some interesting new applications 
for Gerotor pumps have been de- 
veloped in recent times involving spe- 
cialized problems in hydraulic servo 
Sy stems 

> Important advantages are offered by 
the Gerotor pump for servo control 
applications. It is a positive displace- 
ment pump and provides a smooth 
power flow from one end of the pump- 
ing cycle to the other. Unlike other 
types of pumps which tend to quit work 
at the low end of the speed range, 
Gerotors stay right on the job and 
provide positive power to the extremely 
low range. Thus, they are exception- 
ally responsive in servo systems. 

> For electronic equipment operating 
at high altitudes, air cooling of high in- 
put components becomes troublesome 
because lower air density limits cooling 
fan efficiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 
perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
in developing electronic coolant circu- 
lators that provide maximum weight 
and space savings with efficient heat 
transfer capabilities. 

> Special pumps have been designed 
and manufactured for applications as 
varied as metering pumps in vending 
machines and conveying molten solder 
in production equipment. This long 
and varied experience in industry-wide 
pumping applications, combined with 
years of specialized development and 
production of pumps for the aircraft 
engine, super-charger, missile, heli- 
copter and electronic field is available 
to today’s designer faced with new and 
unusual pumping applications and 
problems. 


& Technical data is available and your 
inquiry is invited. Write: 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’’. 


48 WOERD AVE., WALTHAM 54, MASS, 


CIRCLE 204 ON READER SERVICE CARD 








Truarc Pliers speed assembly of tiny 
retaining rings on production line at 
Viewlex, Inc. Rings are installed on 
shafts .188” diameter. 





Truarc rings eliminate rejects, cut assembly time 40% 


Production engineers at Viewlex, Inc., Long Island City, N.Y, 
save time, speed work with Waldes Truarc retaining rings. 

On Viewlex Instruct-O-Matic automatic slide projector, the 
top plate assembly utilizes five Truarc Series 5100-18 exter- 
nal rings to secure the lost motion plate to the base. 

Operator above uses Truarc Standard Plier No. 0018 for in- 
stallation and removal of rings in accurately located grooves, 
pre-cut before the assembly is made. Precision engineered plier 
tips grasp tiny rings securely to speed assembly and disas- 
sembly. Pliers are pre-set to avoid over-spreading the rings. 

The original design of the unit called for shoulder rivets 
In addition to requiring a longer stud, the rivets were diffi- 
cult to control for height consistency. As a result, when the 
rivets were flattened, binding or looseness between the plates 
often caused expensive rejects. For maintenance of the unit, 
it was necessary to scrap the entire assembly. 

Use of Truarc rings assures precise seating of the plates 
and eliminates rejects caused by faulty riveting. Result: an 
assembly time saving of 40% at Viewlex. Use of Truarc rings 
may achieve similar or greater savings—in labor, machining 
or parts—on your production lines. These versatile fasteners 


TRUARC RETAINING RINGS 
@ 1980 WALDES KOHINOOR, INC 
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come in 50 functionally different types, as many as 97 sizes 
within a type, 6 metals, 13 finishes. 

They replace nuts and bolts, machined shoulders, threaded 
collars and set screws, bowed washers or springs and cotter 
pins, and other fasteners and fastening operations. (A wide 
line of semi-automatic and manual Truarc tools are available 
to speed ring assembly). For facts on the entire line of rings, 
tools and application ideas, write for the new Waldes Truarc 
catalogs: RR 10-58 and AT 10-58. Waldes Kohinoor, Inc., 
47-16 Austel Place, Long Island City 1, N. ¥. 9.16 


WALDES 


\? TRUARG 


4. RETAINING RINGS 


Walides Kohinoor, inc., Long Isiand City 1, N. Y. 


THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J.1. C.Interchangeable DJ varevine Series features a Metal Rod 
Scraper plus a Rod Wiper in a quick change Cartridge — Double 
protection against chips, dirt, damage. Unitized cartridge rod 
bearing ... easy removal and replacement... no cylinder dis- 
assembly necessary! 


sLJ uaretine 2000-3000 PSI HYDRAULIC 


* 14" to 12” bore ® True cushion-automatic concentric alignment 
* 100% JiC interchangeable © Positive piston locknut design 
* Delivery from stock! 


THE COMPLETE LINE 


ARIEn FLUID POWER 


ROUNDLINE AIR-HYDRAULIC 


® Space saving designs! Spring loaded “V" packing on 
Light weight! rod end gland. 
* Full 1 to 1 Meehanite cartridge 


rod bearing. Key type stainless steel locking 


* Precision honed heavy wall ring. Allows 360° orientation 
tubing—6 to | safety factor. of pipe ports. 


ROTA RY, TORQUE ACTUATOR 
PNEUMATIC-HYDRAULIC 
New design opportunities 
To 370° rotation as standard 
Safe, powerful torque 
Air, oil, gas, water operation 


Zero leakage 


STANDARD ROTATIONS 
0-100 0-280 
0-190 0-370 





IMMEDIATE DELIVERY ON ALL STANDARD CYLINDERS AND ACTUATORS 


SEND "taste" CARTER 


Complete béind file. Air and ‘ c 


4 
hydraulic viinders. R 


clamp cylinders. air vaives 


details and prices. SEND TODAY 
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and motor assembly is 16 Ib. Dimensions 
are 8§ x 8% x 5 in. Immediate delivery 
at $54. Gelman Instrument Co, Chelsea, 
Mich. 
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Contact-pressure epoxy 
adhesive .. . 

cures at room temperature to provide high 
bond strength. Furnished as solvent-free, 
nonvolatile, medium-thick paste with 2-hr 
pot life. Said to meet federal specifications 
for the aircraft industry. Primarily in 
tended to join together aluminum, steel, 
brass, copper, magnesium and combina 
tions of these metals, the two-component 
adhesive also bonds wood, glass, rubber 
and plastics (except polyethylene, viny! 
and Teflon), as well as reinforced plastics 
Aluminum-to-aluminum bond shows ten 
sile shear strength of 3900 psi after 10 
min. at 180 F, 3100 psi after 80 min. at 
150 F and 2650 psi after two days at room 
temperature. Tensile strength is billed as 
8300 psi and hardness as 83 Shore D 
Marblette Corp, 37-31 i3th St, Long Is 
land City, NY 
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Transmitting rotameter .. . 

measures liquid or gas flows with an a 
curacy said to be within 1% over its 10-1 
range. In operation, flow travels vertically 
upward through metering tube, which 
has no recessed or stagnant areas. A posi 
tive, continuous bond is claimed when 
metering tube float couples magnetically 
with rotating follower in pneumatic trans 
mitter. Dual-reading 4-in. vertical output 
scale indicates flow rate and transmitted 
pneumatic signal. Single mode] trans 
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LINDE 
ve he Bee by Am od Vi 


ALUMINA 


ABRASIVES «= 


ae 


"BULOVA’ WATCH PiNIONS (sample 
shown magnified 100x) now have impor 
tant surfaces polished to a high precision 
finish with LINDE alumina abrasives. Ac- 


tual size is at right — 2 


Permit Critical Finishing of ALL Modern Metals 


with ONE BASIC MATERIAL 


No longer need the minuteness of a metal part, or its shape, or its 
type of metal interfere with the quality of its finish 

All-new LINDE abrasive powders—of 99.9% pure alumina—now 
permit precision finishing and polishing, as well as sharpening and 
honing of many metal parts—with one basic material. 

Depending upon usage, LINDE alumina powders can be used 
dry, mixed with water or other vehicles to make a thin slurry or 
heavy paste, or compounded with waxes in convenient stick form 
They are uniform in size, thus eliminating levigation in finishing 
operations. And they are resistant to common acids. 

Only two grades of these low-cost, fast-cutting, high-purity white 
powders are required: LINDE A (alpha alumina) for quicker cut 
ting and an unsmeared finish; LINDE B (gamma alumina) for 
somewhat slower cutting but an extremely fine finish. 

For details on alumina abrasives as applied to your production 
problems, write Dept. PG-113, Linde Company, Division of Union 
Carbide Corporation, 270 Park Avenue, New York 17, New York. 
In Canada: Union Carbide Canada Limited, Linde Gases Division, 
Toronto 12, 


LINDE COMPANY 


DIVISION OF UNION CARBIDE CORPORATION 


LINDE and UNION CARBIDE are registered trade-marks of Union Carbide Corporation 
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PHYSICAL PROPERTIES 


Type A-S175 Type 8-5125 
Chemical Formula Ala03(Alpha) Alg03(Gamma) 
Crystal System Hexagonal Cubic 
Hardness, Mohs 9 8 
Particle Size 
approximate (microns 0.3% 0.1 
Apparent Density 
g/c.c ).3-0.6 2-0.5 
Meiting Point 2050° C Transforms to 
Alpha form at high 
temperatures 
Type C-5250 also available in 1.0 microns (approximate) 
particle size 


SUGGESTED USES 


CHEMICAL: Catalyst Carrier « ELECTRONICS: Semi 
conductor Polishing + JEWELRY: Gem Stone and 
Crystal Polishing; Silver Polishing + LIGHTING: 
Phosphor Preparation + CERAMICS: Pure Oxide 
Ceramics + METAL FABRICATION: Finishing of Metal 
Parts; Knife Sharpening; Microtome Knife Sharpen 
ing; Razor Blade Sharpening -« METALLURGY: Meta! 
lographic Polishing «+ OPTICAL: Glass Polishing 


UNION 





CARBIDE 
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mitter can be used with any metering tubc 
4 to 2 in. dia covering flows equivalent 
to 1 to 100 gpm water and 4 to 400 scfm 
air. Fischer & Porter Co, 676 Jackson- 
ville Rd, Warminster, Penna. 
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Plastic wire ties, cable clamps 

combine strength and durability. Thies, 

use any type of made from either nylon Zytel 101 or high 

th e new dielectric polyethylene, are chemically in 
time or sensing ert and heat-resistant. Breaking points 

Ea le range from 49-95 lb. Easily removed to 
g device to advance speed repair or to add more wires, ties are 
available in 4-in. length in red, blue and 


Step the ‘ yellow for color coding. Clamps, made 


of nylon Zytel 101, are said to be effec 
Switch tive at a temperature range of from 300 
- : to —60 F. Ethyl cellulose clamps feature 
OR *=\ properties similar to those of nylon clamps 
except that price is reportedly lower and 
effective temperature range is from 185 
INTERVAL to —40 F. Nylogrip Products, 570 Pleas- 
TIMER ant St, Watertown 72, Mass. 
Circle 340 on Reader Service Card 


PRESSURE 
CHANGE 








operate a multiplicity LEVEL 
' CONTROL 
of load circuits in any 


combination up to 19 Double-duty whiteprinter . . . 

: ae is equally capable of processing sensitive 

circuits , films and office paperwork Includes a 

ooling system that keeps cylinder tempera 

tures down to 50 F max over room tem 

° ° ° perature and enables exposures of any typ 
This new Eagle Step Switch also provides: ‘al diazo sensitive ini from any on 
ter without melting, wrinkling or sticking 
Prints up to 13 x 12 in. are delivered fac« 
TERLOCK by cam action — elim- down to front receiving tray. Rear receiv 
inates interlocking relays. ing tray handles prints up to 13 x 18 in 
face up. Table-top unit is 204 x 25 x 21 


? 10 AMP SWITCH CONTACTS 4 115 VOLT COIL operates direct in. deep. Wired for 115 v ac, 60 cp 


SEQUENCING INTERLOCK 3 MECHANICAL CIRCUIT IN- 


| when used with multiple indexing 


circuits. 


control load switches direct — on AC with heavy duty ratchet Ozalid Div, General Aniline and Film 
no need for load relays. mechanism — insures long life. Corp, Johnson City, NY. 


Write us regarding your count problem, or see your local phone directory or Circle 341 on Reeder Service Card 


Thomas Register under the heading, “Timers, Electric’ for your nearest Eagle 
Signal representative. 


OTHER POPULAR HIGH QUALITY EAGLE TIME-COUNT CONTROLS Linoleum-topped steel desk . . . 
Thee has two files which may be used inde 


pendently of 434 x 72-in. drawing surface 
top. Roll-holding brackets simplify han 
dling of large drawings. Can be assembled 
in minutes without tools. File drawer 


SIGNAL COMPANY « Moline, Illinois 


A OfVISIOW OF THE Gamtwtir OmPany 
AN E. W. BLISS COMPANY SUBSIDIARY glide on roller suspensions, and can be 
locked with bar type security lock. Ham- 
ilton Mfg Co, Dept WH317, Two Rivers, 
: f MANUFACTURERS OF A COMPLETE LINE OF INDUSTRIAL TIME-COUNT CONTROLS Wis. 
_—— 4 


oanenew § ‘nan seit Circle 342 on Reader Service Card 


TNA AT 
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Available NOW...ready to privy 


S.S. White Standard Flexible Shafts 


A complete flexible shaft package is available in 
stock ... ready to attach to your mating spindles 
..S. S. White standard flexible shafts. 


Use them to simplify existing equipment or to 
make low-cost tests on prototypes. You are 
ahead of the game with standard flexible shafts, 
because the designing has already been done for 
you by S. S. White, first name in flexible shafts. 


You can get them in a hurry too. S. S. White 
carries a complete stock in shaft sizes from .150” 
to .500” in diameter. Power drive flexible shafts 


for high speed, continuous operation. ..or remote 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition... Send for your free copy! 


This authoritative handbook has been 
recently revised to include new selec- 
tion and application data for S. S. 
White Standard . . . Pre-engineered . . 
Custom-designed flexible shafts. 


PRODUCT ENGINEERING - NOVEMBER 21, 1960 


control shafts for operation in either rotational 
direction. Rugged neoprene casings and stand- 
ardized couplings that eliminate the need for 
special connectors. 


Start now toward more freedom in your 
designing. Eliminate cumbersome solid drives, 
gears, universals. Eliminate shock and vibration 
problems. Investigate time- and money-saving 
S. S. White flexible shafts. 


S. S. White Industrial Division, Dept. 14 
10 East 40th Street, New York 16, N. Y. 


Libeite 


y soFinst NAME =f NAME 


IN Ae SHAFTS 
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No Other 


CONVEYING 


- like it! 


permanent non-electric 
Erium-powered* 


MAGNA- 


At Illinois Bronze Powder Co., Chicago, Magna-Rails 
hold and control Aerosol cans passing through water 
inspection tank. 
Only with magnetic conveying systems can 
you convey ferrous parts straight up, 
straight down, under water, through fur- 
naces or on both top and bottom of your 
lines. Turn parts over, change direction of 
flow. Safe, positive hold at all times for 
peak speeds and peak production. Mag- 
netic conveying lines conserve valuable 
floor space. Magna-Rails are small, pow- 
erful magnetic automation units that are 
easily installed under conveyor belts, on 
new or existing equipment. 
* improved safety conditions « Reduced manpower 
fatigue * Low-cost, self-contained units « No main 
tenance * Completely non-electric *« Simple in design 
and function 
*FErium—an exclusive, high quality permanent 
magnetic power source specifically designed 
and energized by Eriez. 
Free . . . new bulletin on Magnamation equipment. 
Write today. 


Eriez Mfg. Co., 107-LA Magnet Drive, Erie, Pa. 





: 


Reprints currently available without charge 
are listed on the Reader Service Card 
Single copy free; 
quantity prices on request 


bound in this issue 


rhe following special reports are avail- 
able as long as the supply lasts, from 
Reader Service Dept., Product Engineer- 
ing, 330 W 42nd St, New York 36. Please 
enclose remittance with order; we pay 


ye 
postage 


R48—Reinforced Plastic Parts 
Combined reprints of 11 articles giving 
design data on the seven processes for 


ommercial parts, 64 pp $2 


R69—Human Engineering 
Series of 14 articles with design data on 
man-machine problems, plus bibliography, 


t+ pp $1.50 


R76—Creativity 
Combined reprint of 10 articles on the 
facts behind the fad. 32 pp $1.00 


R66—The European Engineer Talks 

lhe challenge to American proficiency in 
design for production disclosed by inter 
views with technical directors in six coun 


tries, 24 pp $1 


R16—Plate Cam Design 
Series of 7 articles with 
data; curve blending and profile synthesis 


to reduce inertia, 48 pp $1 


complete design 


R65—Reading, Writing, Reporting 
Combined reprint of: 5 steps to faster 
iding: 8 steps to better writing: 7 steps 


to better reporting, 24 pp $l 


R46—Manual of Reliability 
How to design for reliability, human fac 


| 


tors, statistical tolls; implementing the 


program, >< pp VE 
R41—Design by Digital Computers 

How to choose and operate desk-size prob 
lem solvers 50¢ 
R22—Engineering Organization 
Study of 50 companies shows changes in 
large and small companies, 24 pp 25¢ 


R21—Engineer’s Bookshelf 
Annotated bibliography of technical books 
for the design engineer, 24 pp 25 


R75—Radiant Cooling 
Design techniques and new data 


R74—Right-angle Gears 


Guide to 16 available types 


R73—Digital Readouts 
How they work; how to choose 


continued on page 
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FASTER 
ad 
SHORTER 


permanent non-electric 


ERIUM-POWERED* 
| MAGNA- ) 


At this Westinghouse plant in Athens, Ga., cold rolled 
sheets are picked up by Eriez lifting magnets, and 
raised against Eriez Magna-Rolis which in turn feed 
them to a conveyor. This procedure eliminated a 
manual operation, and assures unvarying accuracy as 
well as dependable automated performance 
Get peak production with peak conveyor 
speeds. Powerful MAGNAMATION compo 
nents positively hold, control, elevate, change 
direction flow of ferrous materials ranging 
from small parts to large sheets. Increase pro 
duction ... reduce production costs! For use 
both with and without belts on many types of 
conveying lines 

Completely non-electric ® Easily installed 
on new or existing equipment ® Low initial 
cost * No operating or maintenance costs ® 
Various widths, strengths and contours to 
meet specific needs 

We work closely with design engineers, 
OEMs, etc. Contact us for assistance. 

Erium—an exclusive, high quality permanent 
magnetic power source specifically designed 
and energized by Eriez. 

Send for free 56-page booklet 


“Magnetic ideas for Automation." 
Eriez Mfg. Co., 107-LB, Magnet Drive, Erie, Pa. 
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We've 
joined... 


IMPERIAL. JASTINAN 


Happy occasion! The Imperial Brass Manufacturing Company of Chicago, producer of 
tube fittings and tools since 1905, and The Eastman Manufacturing Company of Manitowoc, 
Wisconsin, maker, since 1914, of rigid and flexible hydraulic power lines, have now joined 
hands. Happy occasion for us — happy occasion also, we trust, for our many mutual cus- 
tomers. Imperial-Eastman Corporation. General Offices: 6300 W. Howard St., Chicago 48, Ill. 


IMPERIAL (p EASTMAN 
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This basic CC body is the‘‘heart"’ 
of every CC vaive. its one mov 
ing part is the ‘‘spool poppet", 
a Hannifin exclusive that seals 
bubble tight at either end of its 
short stroke. Note the ample air 
passages—all 4" IPS or larger 
This is single-actuator, spring 
return version 


This is the same body with 
double-end ‘‘spool poppet'’'— 
used when two actuators are 
required 


i ! 
i r 
I am r 
! 4 
1 


Speed control section, optional 
—designed to restrict exhaust 
flow, only, through either or 
both cylinder ports. Flow to the 
cylinder remains completely un 
restricted through either port 
. ' ‘ : 


For foot-operated vaives, the 

actuator is also the base, and 

this rear-ported adapter is 

used. Available tapped either 
or %" IPS 


Standard" base—used with all 
but foot-operated models.Every 
CC base is available tapped 
either 4" or %” IPS. 


Optional base for ‘‘O"’ ring 
gasket mounting. Suppliedcom 
plete with 4 O-rings 


**Universal”’ base, tapped from 
beneath and from both sides 
Four pipe plugs supplied. Can 
also be used with O-rings 


THESE QUICK-RESPONSE 4-WAY VALVES 
MOVE AIR DOWN THE LINE—FAST! 


Hannifin CC valve design is the reason. Short, positive 
strokes of the “spool poppet’’ open up instant and ample 
passages for air. 

Actuation? Any way you want it! 

One basic body with a wide selection of operating heads 
and bases—all with or without our new speed control 
section— give you over 3,000 choices. We can help you make 
the right choice . . . through our field engineering service. 
Call your nearest Parker-Hannifin office or write us direct 


for full information. 
ARKER 
ANNIFIN 


CORPORATION 














Se a a ae ae a a a ee eee 


SINGLE ACTUATORS 


(Spring Return) 
«' 


Solenoid Pressure 


, 


s 


RollerCam BallCam  Over-Riding 


Cam 


Toggle 


FIVE HAND VALVES 


j Locking 


j Non-Locking 


TWO FOOT VALVES 


Locking 


Non-Locking 


TYPICAL COMBINATIONS 


(Hundreds Available) 


FOOT-OPERATED, LOCKING 
PRESSURE OVER-RIDE 
—used on foundry machinery 


CAM-OPERATED 
PRESSURE 
RETURN 

—used on 
automatic 

wash tanks 


DOUBLE 
SOLENOID 
—used everywhere 


PRESSURE-OPERATED; 
PRESSURE-RETURN 
—used everywhere 


HANNIFIN COMPANY 


A DIVISION 


525 South Wolf Road «+ Des Plaines, Illinois 


PNEUMatiC ano Hyorautic SYSTEM COMPONENTS 
al 


3138 PH 
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REPRINTS 


R72—Spring Tolerances 
WI ) standard t in 


R71—How to Design Nomographs 


Sin 


R70—Gasket Materials 
| oan bine 


R65—Encapsulating Systems 


( npa ! ! 


R67—Heat Protectors for Motors 


Resp ia cy ofa 


R64—Bonded Solid Lubricants 


Data cat ¢ 


R62—High-speed Photography 
Hi d ' 


R61—Angular Errors in Gearing 


I 


R60—Journal Bearing Design 
N | t und d 


R58—How to avoid Hose Failure 
| 


ta i . i 


R56—Buckling of Coil Springs 
H lict 


R54—Solid Aluminum Bearings 


Significance of WK 


R51—Solder Fluxes 


» 


RADIUM 
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DESIGN LITERATURE 


Methods For Determining 
Flaw Size By Ultrasonics 


GERALD J POSAKONY AND MERLE R LOETZ 
Automation Instruments Inc. PB-161530 (WAD™ 
Technical Report 59-302). Office of Technical 
Services, Dept of Commerce, Washington 25 


DC. 8% x 11, 57 pp. $1.75 
Ultrasonic reflections that measure 


1 metal’s soundness require special 


i 
training for their interpretation. This 
report covers studies on development 
of an instrument to improve accuracy 
of ultrasonic testing by reducing in 
terpretation of the signal 

The requirement that the instru 
ment had to reveal actual flaw size and 
shape could not be met by a single 
transducer system. The multiple-trans 
evaluated 
capability of revealing and displaying 


ducer approach showed 
accurate information on known flaws 
Results of the tests are shown photo 


graphically 


Statistical Processes and 
Reliability Engineering 
DIMITRIS N CHORAFAS. D Van Nostrand Co 


Inc, 120 Alexander St, Princeton, NJ. 9 x 61% 
432 pp. $12.75 

The theory and application 
nathematical statistics is discussed a 
1 tool for engineers, particular 


liability engineers. ‘The book 


vided into six parts Part is a math 
matical presentation of _ statistica 
} 
techniques, with emphasis on appli 
cations in engineering and scien 
. 
Part B discusses the statistics of ex 
perimentation and such matters as 


confidence intervals, correlation 


inalysis of factor analvsi 
Part (¢ 


esses, 


variance, 
devoted to stochastic pr 
condi 


combinatorial analysis, 
tional probability and such back 
ground subjects as gamma and bet 
functions and Markoff chains; Part D 
digresses for a look at cvbernetics, in 
formation theory, information tran 
fer and noise; Part EF explains statisti 
cal quality control; and Part F, re 


liability engineering 


Operator Changeover Effects 
in a Complex Task 


PB 161529. J S Kidd, R G Kinkade. Office of 
Technical Services, US Dept of Commerce 
Washington 25, DC. 8% x 1034, 12 pp. 50¢ 

Che two experiments covered in this 
report were concerned primarily with 


the loss in system performance due to 


152 


operator changeover ind extended 


work duration. Using 12 laborator 


trained controllers in a simulated au 
trafhc-control task, it was found that 
! significant but short-duration d« 
crement occurred at operato change 


over, (b high] 


performance was 


} 


stable over the 3.5-hr w 


1 prominent end-spurt’” occurred, 


ind (d) the degree of prechangeover 
participation by the replacement con 
troller could modify the extent of per 
formance loss at changeover. These 


findings were evaluated with respect 


to studies of warmup, preparatory set, 
ind work-fatigue effects observed in 


other task settings 


A Method for Performing 
Human Engineering Analysis 
of Weapon Systems 
PB 161660. A Shapero, C Bates, Jr. Office of 
Technical Services, US Dept of Commerce 
Washington 25, DC. 8% x 1034, 68 pp. $2 
One problem that has faced thos 
with responsibility for the 
human elements of a we ipon system 
+} 


1 , 
he devclopment method of 


inalvsis which int ystem’s 
human clement 
ver-all system anal 
inal l 18 requil d 
+] | ; 
he human clement 
ill system and how 
iffects its human ek 
] 
sential to the development 
tive weapon svstems. An analysis 
—t lel | her } ] 
integration model has been develope 
that includes the svstem’s human el 
ments and that can be mployed i 


in aid in the analvsis, svnthesis, evalu 


1On planning ind management con 


rol of we ipon systems 


Other Books of Interest 


Selected References on Making 
High-temperature Alloys by 
Powder Metallurgy 

PB 161197. DMIC Memorandum 47 
Metals Information Center 


Institute, Columbus 1, Ohio 
50¢ 


Defense 
Battelle Memorial 
82 x 11, 4 pp 


Proceedings of the National Inven- 
tions and New Products Exhibition 
and Conference 

Cleveland Engineering Society, 3100 Chester 
Ave, Cleveland 14. 81/2 x 11, approx 200 pp 
$3 


nued on page 


consistency... 


Consistent, predictable, results through- 
out production processes must begin 
with the consistent quality of materials 
J & L consistent quality stainless steel 
will give predictable results time after 
time...order after order. 

The service offered by your J&L 
stainless steel distributor is consistent 
and predictable, too. He’s as near as 
your telephone. You'll find that he can 
further reduce the cost of using stainless 
steel by providing a complete selection 
of materials. He can save you the capital 
investment required to maintain long 
term inventories. He can provide a wide 
variety of preproduction services, and 
reduce your overhead for stocking, 
handling, accounting and obsolescence. 

Your J & L distributor can provide 
you with the consistent quality stainless 
steel you need, as you need it, when you 
need it. He can serve you better because 
J&L serves him better. J & L’s own staff 
of technical specialists and metallurgists 
are at the call of your J&L distributor 
io give you the technical assistance, 
even advanced research, you may need 

For better production and better 
service, call your J&L distributor—call 
Western Union Operator 25, today 

J&L—a leading producer of stain/ess stee/ 
and precision cold rolled strip stee/s 


STAINLESS 


SHEET « STRIP « BAR « WIRE 
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consistent quality production depends on Consistent quality stainless steel 


Vv Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION - DETROIT 34 
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UP TO 30,000 PRECISION INDEXES AN HOUR 


... ZERO BACKLASH... ATLEAST 8,000 HOURS 


OPERATION WITHOUT MAINTENANCE ... 


« THE FERGUSON INTERMITTOR 


e Does an INDEX TABLE 
HAVE to be THAT GOOD? 


Speeds up to 30,000 indexes an hour and great 
These 
attributes prove, however, that such an index table 


precision are not always a requirement 
has sound dynamic characteristics, great service- 
ability and excellent design and workmanship. 

It will always augment production and never become 
1 limiting factor 


Comparisons between a Ferguson Intermittor Index 
Table and other tables show that, while the differ- 
ence in the first cost may sometimes favor the 
latter, total cost (purchase price plus auxiliary items, 
tooling and maintenance costs) almost always 


proves the Intermittor to be the 


HERE’S WHY: The 


roller gear drive which operates a minimum of 


most economical 


Intermittor is indexed by a 
8,000 hours without maintenance at speeds up to 
2,000 precision indexes a minute, requires no aux- 
iliary locking and has a “job-suited”’ acceleration 
to provide best possible dynamic conditions. Rigid 
integral tooling supports eliminate expensive seg- 
mental components. The dial, supported by tapered 
roller thrust bearings, withstands heavy loads with 
little friction. A stationary center tooling support 
is held rigidly by antifriction radial bearings. Its 
hollow center may be used for passage of fluids, 


air or vertical linkage mechanisms to the work area 


4 typical geneva drive or barrel cam table has an 
acceleration which is inherent in the one case and 
determined by the supplier’s capability to provide 
other. Operating speeds are 
limited, so components are 


a selection in the 
‘designed down.”’ 
Shafts and bearings are lighter, frictional support 
surfaces are employed instead of thrust bearings 
and a locating device is a costly necessity for even 
Tool mounting 
methods may be provided as an expensive “‘extra”’ 
or ignored. Periodic replacement of the indexing 
device adds to the cost of the table and results in 
frequent downtime and loss of production 


modest accuracy requirements 
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INTERMITTOR INDEX TABLE 


OUTSIDE SUPPORT HEAVY DUTY 


“4 THRUST 


CENTER SUPPORT BEARINGS 
~ 


INDEXING DIAL .“” 


eaten 


RIGID 
~S CENTER 
COLUMN 

TOP —RADIAL 
BEARING 
BOTTOM— 
SECURED TO 
HOUSING 


SLSSSAP 4 


FERGUSON 
DRIVE 


—— 


HOLLOW CENTER --- 











@ WHY NOT? If you star? with a Ferguson 
Intermittor your total cost will be less because you 
can depend upon a constant flow of quality pro- 
duction from your equipment; you need fewer 
extras and you have a basic production implement 
which can be tooled over and over again to serve 
your company profitably for many, many years. 


SEND FOR CATALOG—Get engineering data for 
more than 175 standard Intermittor Index Tables 
Write for Catalog No. 160A—The most complete 
compilation on mechanisms for intermittent motion 
ever offered 


FERGUSON 


MACHINE CORPORATION 


A subsidiary of Universa/ Match Corporation 


7818 Maplewood Court ° St. Louis 17, Missouri 
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APM 
HEXSEALS 


Modular 


SWITCH and 
SHAFT SEALS 














e Fit all industrial electrical 
controls. 


¢ Meet Military Specifications: 
MIL-B-005423A (ASG), 
MIL-B-19257 (Ships), 
SCL-6303 (Sig. Corps), 
Par. 183.10-20, Part (B) 
U.S. Coast Guard. 
SEND FOR CATALOG 359A-23 

deseribing items above, also seals for 


circuit breakers," indicator lights and 
other electronic components. 


*TRADE MARK 


a A. P.M. Corporation 
@ 252 Hawthorne Ave., Yonkers, N.Y. 
YOnkers 8-2010 
Designers and Manufacturers of 
HIGH PRESSURE STATIC AND MOVABLE SEALS \ J 
Hexseals* @ Seeiskrews* @ Seelbolts* @ Seeirivets* 
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DESIGN LITERATURE 


ontinued 


Directory of University Research 
Bureaus and Institutes 


Gale Research Co, Book Tower, 
82 x 11, 208 pp. $20. 


Detroit 26. 


Political Campaigning: Problems in 
Creating an Informed Electorate 
Stanley Kelley, Jr. Brookings Institution, 1775 


Massachusetts Ave NW, Washington 6, DC. 
6 x 91%4, 16S\pp. $3.50. 

A “how-to” book for the engineer who decides 
to respond to the suggestions currently being 
made that he apply himself to political offairs. 


Status of Electronic Microminictur- 
ization 
PB 161674. WN J Doctor. Office of Technical 


Services, Dept of Commerce, Washington 25 
DC. 8 x 10¥2, 29 pp. 75¢. 


Study of Energy-conversion Devices 
Report +1 
PB 161690. Office of Technical Services, Dept 


of Commerce, Washington 25, DC. 8 x 10% 
29 pp. $1. 


ABSTRACTS 
FROM THE LITERATURE 


Strain Gages in Processing 

Recent innovations in manufactur- 
ing techniques are promoting the 
strain gage as an optimum measuring 
element for the process industries. 
This paper presents some new ideas 
in the application of the gage element 
to force or deflection producing mech 
anisms for pressure, flow and level 
measurements 


“Strain Gages for the Process Industries,” 
Albert F. Hyde Ii, de Var Systems, Inc. Instru- 
ment Society of America paper 82-NY60, 313 
Sixth Ave, Pittsburgh 22. 


Distortions in Welds 


Several recent studies have 
that residual stress may be an im 
portant factor in causing brittle frac 
ture of a welded structure, 


shown 


and thes« 


studies have revived the interest in 


yntinued on page 156 





For Constant Speed 


For Economy 


CONSTANT SPEED — Hi-Lo Auto- 
matic Pulleys employ an exclusive 
cam and cam follower assembly to 
maintain desired speed ratio over 

| a wide range of load variation. They 
provide high shock absorbency 
against sudden changes and elimi- 
nate “drag” due to temporary over- 
load. Sizes: % to 5 hp. at 1750 rpm 
Speed ratios: 1.75 up to 2.6 to 1 
Request Bulletin A458. 


HIGH RATIO — Hi-Lo Hi-Ratio Pul 
leys provide an extremely wide 
range of speeds for constant speed 
motors up to 1 hp. Double variable 
pitch feature automatically adjusts 
driver and driven belt speeds in ac- 
cordance with distance from motor. 
Sizes and speed ratios: fractional to 
4-hp. model up to 6 to 1, fractional 
to 1-hp. model up to 7% to 1. Re- 
quest Bulletin B455-2. 


ECONOMY — Hi-Lo FHP Pulleys are 
low cost, high quality, compact units. 
They feature exclusive Hi-Lo cam 
design for positive speed control over 
a wide range of load variation. Avail- 
able in three sizes: 4%, % and 1 hp. 
Speed ratios: 2 to 1 for 
% and %-hp. models, 
2% to 1 for 1-hp [= 
model. Request 

| Bulletin C458. 


Give application de- 
tails for specific infor- 
| mation. Ask for prices. 


Nationally Distributed By 
LOVEJOY FLEXIBLE 
COUPLING COMPANY 
4993H West Lake St 
Chicago 44, III. 
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DESIGN LITERATURE 


residual stresses in weldments Chis 
paper deals with an analytical ap 
proach developed by the author to 
the problems of residual stresses and 
distortions 


“On Analytical Approach to the Problem of 
Residual Stresses and Distortions Due to Weld 
ing,” by Koichi Masubuchi, Battelle Memorial 
Institute. Presented at AWS National Fall 
Meeting 1960. American Welding Society, 33 
West 39th St, New York 18. 


Antifriction Bearings 

Bearing life generally is agreed to 
be the amount of time that a bearing 
operates until the first evidence of 
fatigue. Even bearings of the same 
size and type, however, show marked 
differences in life spans. The life of 
one bearing may be 20 to 40 times 
that of another similar bearing. It is 
therefore necessary to define a life 
value that the bearing consumer can 
universally employ as a reliable cri 
terion in his selection of the optimum 
and most economical bearing design 
for his application 


Design Criteria for Antifriction Bearings,’ by 

R. E. Leeming, Fischer Bearings Mfg Lid. De- 
sign Engineering, Sep ‘60, 481 University 
Avenue, Toronto 2, Canado 


Notch Toughness of Steel 
As the need for steels that will 1 

sist brittle failure at lower tempera 
tures has increased, the problem has 
developed of producing weld metal 
that will match the notch toughness 
of the base material. Although prog 
ress has been made empirically, lim 
ited basic work has been conducted in 


Are Small Precision Metal Parts in attempt to determine the variables 


2 " which control the notch toughness of 

Disturbing Your Sleep? weld metal. Effects of welding energy 

continued on page 8 

The manufacture of small precision metal parts—in large 

volume—can sometimes take on the aspects of a bad dream. 

The problems are frequently numerous and complex. Their 
solution calls for specialized experience. 

Torrington is the leading specialist in this field. We have 
the skill, engineering experience and manufacturing facili- 
ties to produce—at high speed and economical cost—a 
tremendous variety of small metal parts of exceptional 
precision and uniformity. 

If you have such parts to be manufactured in large quan- 
tities, why not let Torrington sclve your entire problem? 
Write us for complete information—or better yet, send us 
a blueprint, and we'll be prompt in making our recom- 
mendation. 





progress through precision SPECIAL METAL PARTS right it Charlie 
THE TORRINGTON COMPANY Torrington, Connecticut ae ree 
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What a world of difference Avisco rayon 
makes in specialty papers 


Rayon fibers work wonders in specialty papers. For 
these reasons 

Avisco rayon is immaculately clean, white and absorbent. 
American Viscose offers a wide range of micron diame- 
ters and fiber lengths to control, respectively, porosity 
and tear strength. Bright fibers add luster; dull fibers 
lend opacity 

The saturating paper people use rayon in their surface 
sheets for better transparency, cleanliness and freedom 
from contamination. Food packagers choose Avisco rayon 
because it is clean and taste-free. Makers of filtration 
papers welcome the precision porosity possible through 
close control of micron diameters 

Whatever your product problem, AVC research and 


development services are ready help. Write today. 


QUICK REPLY COUPON 


Industrial Merchandising Division 


American Viscose Corporation 


’ 


350 Fifth Avenue, New York 1, N.Y 


Please contact me about Avisco Rayons 


following applicatior 
Name 


Compar 


Visco in RAYON 


AMERICAN VISCOSE CORPORATION, 350 Fifth Avenue, New York 1, N. Y 
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An attractive answer to 
new code requirements 


THREE-WIRE CORD SETS are now 
required by UL, NEC and other codes 
for grounding many products. But to 
comply with these requirements, you 
don’t have to sacrifice sales appeal. 
Miller Electric co-ordinates style and 
colors in 3-prong plugs, matching 
adapters and job-rated strain reliefs 
molded on vinyl insulated wire. With 
Miller's imaginative approach to cord 
set design, your products become more 
functional, more attractive, more recog- 
nizable as yours alone — your trade- 
mark can be molded in! And this 


Patented 
FINGER PULL 
style available 


design advantage doesn’t cost more — 
may even cost less. Extremely efficient 
production and respect for your sched- 
ules save time and money. 

Select from the industry's largest 
line of stock vinyl! plastic cord set 
components or Miller’s complete, cost- 
conscious engineering service will 
design and develop custom cord set 
components for you. 

A look through Miller’s Design Digest 
will give you new ideas about cord sets 
and their value to your products. 


Write Dept. E3 


(© Ee EceEcCTRiIC CoO 


120 Main St., Pawtucket, Rhode Iisiand 
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GRC die cast 


zinc alloy 





048 scmons 
| f.etairry 


e 
se ios 


GRC die casting helps Lionel 
achieve tiny part authenticity 


This intricate toy crank was die cast in zinc alloy by GRC in a 
single automatic operation. Cost? Little more than $5.00 per 
thovsend in lots of 500,000. Result? Produced quicker and more 
economically than Lionel could themselves. Less than half an inch 
overall, it is typical of the many small (maximum is 134" 2 oz., 
no minimum) parts problems solved by GRC’s unique 
techniques. Gries’ specialized machines deliver uni- 
form, accurate, clean parts—no trimming, no assem- 


bly, no scrap loss. 


if you have a small parts problem, write, wire or phone 
for GRC’s samples, die casting bulletin or send prints 


for quotation. 


GRIES REPRODUCER CORP. 
World’s Foremost Producer of Small Die Castings a® IZ am, 
159 Beechwood Ave., New Rochelle, N. Y., NEw Rochelle 3-8600 a 
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DESIGN LITERATURE continued 
input, restraint during welding, and 
weld-metal composition on the notch 
toughness have been investigated. 

“Some Factors Affecting the Notch Toughness 
of Steel Weld Metal,” by K. E. Dorschu, Air 
Reduction Co. and R. D. Stout, Lehigh Uni- 
versity. Presented ot AWS National Fall Meet- 


ing 1960. American Welding Society, 33 West 
39th St, New York 18. 


Lip-seal Research 


Research during the past three years 
on lip-type seals has established that 
shaft finish and assembly conditions 
are as great a factor in seal leakage as 
the sealing element itself 
“Recent Advances in Lip-seal Technology,” by 
Robert 1. Dega, Research Laboratories, Gen- 
eral Motors Corp, Warren, Mich. Presented at 


National Conference on Industrial Hydraulics, 
Oct 20, 1960, Chicago. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be« 
low, circle corresponding number on post 
card inside back cover. For those catalogs 
and bulletins available only when requested 
on company letterhead, see page 167. 


AGRICULTURAL UNIVERSAL 
JOINTS—Catalog J-1960-1, 66 pp. Covers 
characteristics, performance information, 
capacities, sizes and applications of roller 
bearing universal joints for wide angle 
operation on farm machines. Also offers 
specifications for line of agricultural 


tubular products. Mechanics Universal 


71 
i) 


Joint Div, Borg-Warner Corp, 
Harrison Ave, Rockford, Ill 
Circle 350 on Reader Service Card 


VIBRATION TESTING AND CON. 
TROL—Bulletin 420G, 15 pp. Outlines 
vibration testing principles and covers 
complete line of electrodynamic vibration 
exciters, electrohydraulic shaker systems, 
electronic power supplies and sine and 
random motion electronic control consoles 
MB Electronics, 781 Whalley Ave, New 


Haven 8, Conn 


Circle 351 on Reader Service Card 


STRAIN GAGES-—Specification and price 
list 4310-60 


and specifications of over 350 types of 


27 pp. Covers characteristics 


strain gages plus a complete line of strain 
gage instruments and accessories. Elec 
tronics & Instrumentation Div, Baldwin 
Lima-Hamilton Corp, Waltham, Mass 


Circle 352 on Reader Service Card 


PRECISION SWITCHES—Catalog | 

31 pp. Illustrates and describes line of 
snap-acting general-purpose, low-cost 
military-type and moisture-sealed switches 
Presents electrical ratings, force and move 


ment specihcations, circuit arrangement 
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and dimensional diagrams Unimax 
Switch Div, WL Maxson Corp, Ives Rd, AT a " 
Wallingford, Conn. 

Circle 353 on Reader Service Card APPL CAT TH y 

8 

STOCK PRECISION GEARS-—Pocket- | Xi7d ge & 
size catalog supplement 22, 16 pp. Con , — — 
tains specifications, dimensional drawings P itis 


HANSEN systems 


and prices for stock worms and gears 
used in small package assemblies. PIC 


Design Corp, 477 Atlantic Ave, East | SY TCH NOL using reset clock movements 


Rockaway, NY 
Circle 354 on Reader Service Card 


ELECTRONIC, ELECTRICAL PROD- 
UCTS—Product reference guide, 10 pp 
Ratings and specifications of transformers, 
regulators, connectors, binding posts, syn 
chronous motors, and power supplies 
Punched for three-hole binder. Superior 
Electric Co, Bristol, Conn 

Circle 355 on Reader Service Card 


ROTATING TRANSMISSION—Bulletin 
IR-60, 8 pp. Discusses ratings, dimensions 
construction and design of shaft-mounted 
reducers. With charts, tables, diagrams 
and cutaway drawings Also outlines 
control options and accessories and ways to 
obtain dual-speed operation. Industrial 
Div, Airborne Accessories Corp, 1414 
Chestnut Ave, Hillsdale 5, NJ 

Circle 356 on Reader Service Card 


IRON POWDER-—Bulletin 2, 8 pp 
Performance graphs and tabular listings 
give test results on four grades of iron 
powder. Also discusses chemical analyses 
for typical iron powder. Iron Powder 
Sales Dept, Alan Wood Steel Co, Con 
hohocken, Penna 
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BIMETAL THERMAL SWITCHES 
Brochure, 7 pp. Explains bimetal principle 
and describes and illustrat ll switches 
Control Products Inc, 280 Ridgedale Ave 
Hanover, NJ 

Circle 358 on Reader Service Card 


nued on page 161 
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MANUFACTURING 
COMPANY, INC 
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powered by Hansen SYNCHRON motors 


MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY incorporates Hansen SYNCHRON 
Clock Movements in its Indicating Clocks and 
Master Control Systems — for installation in 
schools, public buildings, in industry, or wher- 
ever accurate time must be maintained. Single- 
dial Indicating Clocks are coordinated by 
Master Clock Programming, with automatic 
correction — to compensate for deviations 
caused by current fluctuations — available 
either on an hourly or 12-hour correction basis. 
Hourly correction resets the clock which may 
be from 55 seconds fast to 59 minutes slow 
depending on current fluctuations, at two min- 
utes before the hour. The 12-hour correction 
occurs between 5:00 and 5:30 o’clock, auto- 
matically resetting clocks up to 12 hours slow. 


HANSEN SYNCHRON CLOCK MOVEMENTS 
were chosen by Minneapolis-Honeywell because 
of satisfactory power and dependability expe- 
rienced by a previous supplier to the firm. 
Hansen SYNCHRON motors are connected to 
reset movements through a gear, clutch and 
cam arrangement. The clock systems operate 
with 60-cycle and 24-volt motors, on 115-volt 
current — generally most readily available on 
typical installations. 

SEND TODAY for informative folder containing specifications 


ond technical data on all Hansen SYNCHRON motors and 
clock movements 


HANSEN REPRESENTATIVES 

THE FROMM COMPANY 

5150 W. Madison, Chicago, Illinois 

H. C. JOHNSON AGENCIES, INC 
Rochester, N. Y Buffalo, N. Y Syra 
Binghamton, N. Y. —— Schenectady, N 
ELECTRIC MOTOR ENGINEERING, INC 
Los Angeles, Co (Olive 1-3220 
Oakland, California 

WINSLOW ELECTRIC CO 

New York, N.Y Essex, Conn. (SOuth 7-8229) 
Philadelphia, Penn Cleveland, Ohio 
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Let LOCKWELL” solve your quick 
release pin problem...the 
quality way. 


Coiled aluminum tube Large diameter release ma 


button allows arctic 
glove operation 


Saves you up to 40% Sat etionse button: sxe 


locates 
button. 


Grip-well handles with 
optimum operational 
clearances 


Handle independent of - 


. . e 2 steel shoulder —does not 
for fuel, air, oil and hydraulic lines contribute to holding 
Steel shoulder for maxi ee 
4 mum wear qualities and 
It’s a fact! Alcoa® Utilitube actually costs as much greater tension capabil 
as 40% less than copper coiled tube. Made of a ity ; 
specially selected aluminum alloy, 5050-O, it com- ant satis ne: + ee, 
bines low costs with these important benefits: construction throughout 
Outstanding Corrosion Resistance + No 4 ball safety lock gives _ ip 
s < * superior tension proper 
Sludge or Gum Formation + High Fatigue ties 
Strength - Stands Up Well Under Vibration 
« Long Lengths (to 1,000 ft) + Light Weight 
(% that of copper) + Easy Bending with LOCKWELL* QUICK RELEASE PINS 
Less Work Hardening LOCKWELL PINS are the quality answer for a quick release 
Your nearby Alcoa distributor carries stocks of fitting where safety, speed of removal and dependability 
Alcoa Utilitube along with aluminum fittings. For are of paramount importance 
his name, call the Alcoa sales office listed in the 
Yellow Pages of your telephone directory. 
Get complete design and specification data in 
the free booklet, Alcoa Utilitube. Mail the coupon 


day! Write today for complete information 
today: os 

ae , THE HARTWELL CORPORATION 
9035 VENICE BOULEVARD, LOS ANGELES 34, CALIFORNIA 


pany of America Offices 
880-L Alcoa Buiiding, Pittsburgh 19, Pa. 











Chicago + Ft. Worth - Hockensock « Seattle Wichita 











Please send me your free booklet, Alcoa Utilitube. 
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Name . Title 


Company 


ae — Bs 


For exciting drama 


watch “Aicoa Theatre,” Vv. 
alternate Mondays, 
NBC-TV, and |—y-ALCOA @_ 


“ ” ALUMINUM 
Alcoa Presents, aveminve comcany or amenen | 
every Tuesday, j 


ABC-TV 





Never has to be removed from the line to replace seat rings 

For the first time in valve history, you can replace the seat rings in 
a renewable seat ring gate valve, under all normal conditions, in less 
than 10 minutes, using just a screw-driver and with the valve body 
still installed in the line through an exclusive and patented develop- 
ment of The Fairbanks Company. 
Fairbanks new 200 pound steam working pressure gate valves, avail- 
able in sizes 42” through 2” in the rising and non-rising stem 
construction, have been field tested for over two years under all 
conditions from steam to corrosive liquids and have proven com- 
pletely satisfactory—absolutely dependable. 


FREE: Brochure, complete with details and specifications, yours 
without charge. Write today. 


® THE F E I i 
8 COMPANY 


393 Lafayette Street, New York 3, N. Y. 
Branches: New York 3 « Boston 10 « Pittsburgh 22 « Rome, Georgia 
Valves « Trucks + Casters « Wheels « Dart & “PIC” Unions 











160 CIRCLE 160 ON READER SERVICE CARD CIRCLE 209 ON READER SERVICE CARD 





DESIGN LITERATURE continued 


INDUSTRIAL FLUID-SYSTEMS 
EQUIPMENT-—Catalog 250, 138 pp. 
Compiled in four individual sections is 
information on dimensions, operating 
range and applications for hoses and 
fittings, adapters, self-sealing couplings 
ind hose assembly equipment. Aeroquip 
Corp, Jackson, Mich 

Circle 359 on Reader Service Card 


PRECISION POTENTICMETERS— . . ® . 
Catalog 101, 6 pp. Specifications and Oil-filled NYLASINT retainer 
dimensional diagrams are given for 10-turn, 
single-turn and 3-turn potentiometers > - 
Spectrol, Electronics Corp? 1704 S Del helps keep missiles on target 
Mar Ave, San Gabriel, Calif 

Circle 360 on Reader Service Card 


PRECISION MEASUREMENT _iIN- 
STRUMENTS—Condensed catalog, 7 pp. 
Lists features and applications for tempera- 
ture, pressure, level and flow measuring 
struments. Trans-Sonics Inc, Box 328, 
Lexington 73, Mass 


Circle 361 on Reader Service Card 


MINIATURE LAMPS—Bulletin 1106-R, 
pp. Contains dimensional drawings, 
inge of voltages, current capacities and 
ight output of several lamps engineered 
for use on special equipment. Dept PE-1, 
Chicago Miniature Lamp Works, 1500 

N Ogden Ave, Chicago 10 
Circle 362 on Reader Service Card 


4 PDT RELAYS—Technical Bulletin 
Br-595, 2 pp. Electrical, mechanical, 
ing and operating specifications 
sensitive, miniature, double-throw 


Babcock Relays Inc, Costa Mesa, Ball bearing retainers of oil-filled, micro-p s Nylasint have 


: . unique resistance to bleeding under extremes of temperature, 
Circle 363 on Reader Service Card q = 

pressure and acceleration. Leading builders of inertial guidance 
QUICK-DISCONNECT COUPLINGS— systems are taking advantage of Nylasint’s unique oil-holding 
Catalog 111, 12 pp. Gives dimensions, characteristics for improved lubrication and performance of 


specifications and features of line of gyro rotor bearings. Nylasint retainers prevent navigational 
straight-through, quick-disconnect coup 


lings. Weatherhead Co, Special Products 
Div, 300 E 13st St. Cleveland 8 Sintered from finely divided nylon powde d impregnated with 
Circle 364 on Reader Service Card oil, Nylasint parts retain up to 50°; (by weight) of the lubricant 


errors induced by even the slightest shifting of oil masses. 


to minimize friction in bearing and wear applications. Almost 
ME ASUREMENT INSTRUMENTS 20°;, of the initial oil is retained at accelerations of 15,000 G's. 
AND HORNS-—Bulletins, 12 pp. Speci- 
fications and descriptions of measurement Inorganic additives also give resilient Nylasint parts outstanding 
instruments and horns for automotive, dimensional stability, high load capacity, and increased wear 
marine, aircraft and industrial uses. Stress 
new applications in these fields. Elec- 
trical Products Div, Electric Autolite Co, For complete technica aos, 
Toledo 1. Ohio Nvylasint, and its design ys } es 


Circle 365 on Reader Service Card | write for new Nylasinit Bu 


resistance. 


ELECTRICAL-WIRING DEVICES — 
1960-61 catalog, 84 pp. Describes over 
1500 electrical-wiring devices, lamps and | { Halex Corporation 
specialty products. Products are grouped : 

in categories, cross-indexed. UL listings 


@ subsidiary of 


industrial plastics The Polymer Corporation 


and Federal Specifications numbers are Reading, Fa. 


continued on page 163 
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Sek Sing V-1 = 


A NEW, DEPENDABLE SOURCE 
FOR CROWN GROUND 
PRECISION GEARS, SPLINES 


Now you can engineer your precision gear 
and spline jobs to a wide range of crowned 
requirements—with complete assurance of 
having a ready, dependable, high-quality 
source for their production. Equitable’s 
new C/G process is of particular benefit 
in the designing of miussile-rocket gear 
boxes and precision flexible spline cou- 
plings. If vou’re experiencing a mis- 
alignment problem due to varying 
temperatures or unavoidable loading dif- 
ficulties, contact Equitable’s engineering 
staff today. We'll be happy to assist you. 


ENGINEERING COMPANY 
2724 NORMANDY ROAD « ROYAL OAK, MICHIGAN 
TELEPHONE LIBERTY 9-5300 
, Member: American Gear Manufacturers’ Association 
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G ACE FABRICATED 
PLASTIC PARTS 


8s © | & 


oe, 
eae 


Bi! 











FAST SERVICE —-LOW COST 


SIZES: Ye" to 2%’ — LENGTHS: ,” to 9” 


New e-x-p-o-n-d-e-d production facilities now 
give you ACE PRECISION on all types of screw 
machine centerless ground parts and special 
shapes ...all colors ... all materials 


Write, wire, phone for samples, prices and 
bulletin F listing stock items. nd specifications 
or blueprints for prompt quotations on specials 


ACE PLASTIC COMPANY 
91-56 Van Wyck Expwy., Jamaica 35,N. Y. JAmaico 3-5500 
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ROBOT-EYE 


PHOTO-ELECTRIC 
CONTROLS 





Transistorized and Tube 
AMPLIFIERS 


MINIATURIZED 

Small, for “tight-spot” installation, 
yet rugged for long service. Accurate, 
for precise automatic control in 
virtually any industry. 


INTER-CONNECTING 
Plug-in terminals available for quick 
connection to any of a wide range 

of Amplifiers. This design enables you 
to select the most economical 
amplifier for your job requirements. 


INEXPENSIVE 
Standard Set P-5 is $17. Set P-5S is $21. 


Amplifiers start at $39.50. For 
Plug-| \ 
counters ond time = complete data, write for Brochure YP-1 1 


INSTRUMENT CORPORATION 
standar 657 BROADWAY, NEW YORK 12, N.Y. 


Plug-in relays, receptacles 
for plug-in connection of 
lamps and cells. Additional 
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ow 
——A BETTER 


WIRE LINE SHEAVE 

LiDletsW- 

FABRIFORM 
SHEAVE 





@Roll-forged 

rim and groove 
~flame-hardened 
e@Uniform material 
throughout 

-no internal strains 
or irregularities 
@Available with rough 
or finished 
machined 

hubs 


e COMPLETELY FABRICATED 
FROM PLATE STEEL 


& INHERENTLY DYNAMICALLY 
BALANCED 


m STRONGER THAN CAST 
SHEAVES 


@ NO HIDDEN DEFECTS 


& STANDARD SIZES, 24" to 55” 
O.D.—— LARGER SIZES 
ON ORDER 


e ROLL-FORGED RIM 
& NO PATTERN COSTS 


& HIGHEST QUALITY — 
NO HIGHER COST 


WRITE FOR BULLETIN FS-6A 


DIVISION OF DRESSER INDUSTRIES, 
Pr. 0 


INC. 


BOX 133) GALLAS 21, TEXAS 
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DESIGN LITERATURE continued 
indicated. Eagle Electric Mfg Co In 
23-10 Bridge Plaza S, Long Island City | 
NY. 


Circle 366 on Reader Service Card 


SUPPLEMENTARY 
AND INCANDESCENT LIGHTS—Cata 
log 5129, 6 pp. Describes and illustrates 
White Lite line of supplementary lighting 
fixtures Covers features and specifica 
tions for standard and special purpose 
industrial and 
commercial applications O C White 


Sales Co, 44 Green St, Marblehead, Mass 
Circle 367 on Reader Service Card 


lights and accessories for 


DIHEDRAL-SPINDLI 
Catalog 70, 12 pp 


COUPLINGS 
Dimensions, ratings 
and specifications of dihedral-spindle coup 
lings and gear-type flexible couplings. Ajax 
Flexible Coupling Co Inc, Westfield, NY 


Circle 368 on Reader Service Card 


PRODUCT LISTING—Booklet, 24 
Compilation of products manufactured 
15 separate 
ompanies 


PP 
divisions and subsidiat 
American ( ham & Cabk ( 
929 Connecticut Ave 
Conn 


Inc, Bridgeport 2 


Circle 369 on Reader Service Card 


25-AMP 
181, 2 pp 


BASIC 
Lists 


operating and electr 


SWITCH—Data 


mounting 


sheet 
dimensions 
il characteristics and 
price information. Variations in terminal 
designs, actuators and operating character 
ficro Switch, Div 
of Minneapolis-Honeywell Regulator Co, 
Freeport, Ill 


Circle 370 on Reader Service Card 


istics also are shown 


PUMPS—Bulletin 4 pp T'abulates 
yecifications and uses for condensate tank 
| 

ened sump 


inits, vaporizer assemblies, scre 


nued on page 16 





"Ob, I'll admit it's clever... but 


engineering ......0° 
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FLUORESCENT 


© 


STEWARD’S 
MAGNET 
FAMILY 


High Energy Product 


F-500 


ORIENTED 
CERAMIC 
PERMANENT 
MAGNET 


BH=3.5 x 10¢ G.Oe 
Hc=—2000 Oe Br=3900 G 


APPLICATIONS: 


LOUDSPEAKER MAGNETS 
MAGNETIC SEPARATORS AND 
OTHERS REQUIRING HIGH BH 

PRODUCT AND COERCIVITY 
Look to D. M. Steward Manufacturing 


Company for all of your Ceramic 
Magnet requirements. 


Write for F-500 brochure to: 


D. M. STEWARD MFG. CO. 
3640 JERROME AVENUE 
CHATTANOOGA, TENNESSEE 
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SPECIAL LOCKNUTS 





) wationat MACHINE PRODUCTS COMPANY 


SPS comoony 44250 UTICA ROAD 


» 





NEW! CUSTOM GRADE CONSOLES 
AT LOW 
STOCK PRICES! 


CABINETS 
& PANELS 
“(it your space exactly 


* fit your equipment exactly 


* protect costly 
fragde struments 


Now consoles, in- 

strument panels, cabinets don’t 

have to be either expensive custom installations or 

cheap stock items. GENCO brings you the benefits of 

each . . . custom-made at little more than stock prices. 
Let us quote on your needs. 








—_ 


NEW BRUNSWICK GENERAL SHEET METAL WORKS 
425 Cleveland Avenue, Highland Park, New Jersey | 
Rush my copy of new GENCO brochure 
... Have your representative call. | 


aa eo 


Company 
Street 
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SPECIALIZING IN 
THE PRODUCTION OF 


REINFORCED 
PLASTICS : 
a 


8-58 e- licopter Cover 
s for Sikersky 


Ask for customer engineering 
service for solution to your plastics 
design and production problems. 


atkins & merrill, inc. 
Reinforced Plastics Division 
Bartlett St., Marlboro, Mass., HUntley 5-4120 


atkins & merrill west, inc. 
1701 Placentia Ave., Anaheim, Calif., KEllogg 2-3396 
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ELECTRICAL NOISE 


Just Published. Were are practical fa 
about electrical noise ow it originates in 
ircuits—what terms describe it how t 
measure it—-how reuits to mir 
mize its undesirable effects. The various 
sources of noise are described qualitatively 
as well as quantitatively ; essential mathe 
matical techniques are learly explained 
and a discussion of the relation of signa 

and ise in commu! 
ystems is 


to desig 


ation ir 
cluded. By W. R. Ben- 
nett, Bell Telephone 
Laboratories, Inc. 270 
pp., 105 illus., $10.00 





TOOL 
ENGINEERS 
HANDBOOK 


Authoritative data the desigr 
tion, maintemanee and 
industrial tools and 
everything from produ 
estimating—through 

nes, processes, an 

it of ‘ me 
lety of Tool and Manufacturing En 

cineers, F. W. Wilson, Editor-in-Chief. 2nd 
Ed., 2150 pp., over 2000 illus., $19.50 





ULTRASONICS 


Just Published—Second Edition 
esigi repalr 1 enstructh 
equipment 
results of 
art ens in it 
ng plating and t r opera 
advances in design f trans 
iucers and generators, am 
aterial on testing uitras« 
vine By Benson Carlin, formerly 
net Research Supyv Sperry Products 
Ed., 320 pp., 2638 illus., $11.50 


overs 

resents moder 
equipment « 

Prod 
2nd 





Just Published 


PROFESSIONAL 
NGINEER’S 
EXAMINATION 


QUESTIONS 
AND 
ANSWERS 


f \ 
1 New J ‘ n 
f s. By William 5S. La Londe 
615 pp., 273 ilus., $7.50 


p-~SEE THESE BOOKS TEN DAYS FREE-— 


McGraw-Hill Book Co., Dept. PE-11-21 
327 W. 4ist St., New York 36, N. Y. 


Send me book(s 
ination on 
book (s 
and ret 


lelivery 


checked below for 
approval In 10 days I 
I keep. plus few cents f 
imh unwanted dook 
oste if you 
im, £ \ilege 
Electrical Noise, $ 
)} ASTME—Toolt Eng. Handbook, $ 
Carlin—Ultrasonics, $1 
La Londe—Prof. Eng. Exam. Ques. & Ans., $7.5( 
PRINT 
Name 


Bennett 


( 
Compan 
’ tior 
For price and terms outside U.S 


write McGraw-Hill tat'l. N.Y.C PE-11-2 


----------------- 


| 
| 
| 
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DESIGN LITERATURE 

mn) humidifier assemb!l volant 

and inlet screens yiant Pump 
Box 7025, Oklahoma City 


bul 
Circle 371 on Reader Service Card L 


Bu JEWEL BEARINGS 


ictions and p 


Okla 


VARIABLE-SPEED 
tin, 4 


foot are given for twin-belt and sing 


BELTING 
pp. Assembly instr 
nk designs. Brammer Corp, 486 B 
vav, New York 13 

Circle 372 on Reader Service Card 


ADJUSTABLE 

rRAVEL SWITCH 
pplement to catalog O., < py 
nal drawing, operation diagram 


DIFFERENTIAI 
Data sheet 7 
1) 

11 and operat 


ntor ; 
nrommanon a 


Circle 373 on Reader Service Card 
UNIVERSAL-TYPI 


_ + () 


SPIRAL SPACER 
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HIGH-DENSITY P< 


LY! 
Materials bulletin | 


PHYLENI 
+} t 


I 


Py 4) 
ngsport, let 
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THROUGH 
ELECTRIC HEATER-ELEMENT 
BANDS—Bulletin BHA, 4 pp. Describ 


' UNIFORM 
various types and siz¢ f band-typ ’ 
Shows heater clamping a QUALITY 


onstruction and styl 


heaters 
rangements, 
terminals available Acra Electric ‘ 
Pacific Ave, Franklin Park, | 
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PRECISION SWITCHES—Ci: 
141, 4 pp 


iptic ns of 


Features 
adjustable puls 
witch and prox 


variou 


desc 
enter neutral limit 
tch Also 
sionproot asi pushbutton 

"le switche Micro Swit 


illustrat 
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SPIRALLY CABLED TUBES—B 
60, 12 PI Spe incations pert 
nformation, d sions and constt 


information on v ; types of tubing for 


instrument and co 
interlocked 

sion-resistant sheaths Cr 
lated Wire & Cable ¢ In 
N] 


| systems, protective 


metallic armor, types of 


< ff’ a « ~ “ 
VALET IN but 


Circle 378 on Reader Service Card 


nued or 


cont 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 











A 
Actuators 

Mechanical 110, 133, 144, 
Adhesives . 

Air Motors (see Motors, Air) 
Aluminum Alloys 30-31, 72-73, 
Aluminum Coated Sheet & Strip 

(see Steel, Coated) 

Amplifiers 

Assemblies 
Hydraulic 
Pneumatic 


Balls 

Bars 
Metal! 5 152 

Bearing Materials 

Bearings 
Ball 4th Cover, 5, 82, 119, 
Jewel 
Minature 
Needle 
Roller 4th Cover, 5, 11, 74, 
Self-Lubricating 
Sleeve 

Bellows 

Berylliun 

Books 

Brakes 
Electr 

Bushings 


4th Cover, 
1 


Cabinets 
Castings 
Ceramics 
Chains 
Roller 
Closures 
Clutches 
Electrical 
Hydraulic 
Mechanical 
Pneumatic 
Compressors 
Connectors 
Hose 
Tube 
Controllers 
Contro! Motors 
Control Panels & Switchboards 
Controls 
Electrical 
Conveyors 
Cords 
Counters 
Couplings 
Hose 
Tube 
Cylinders 
Hydraulic 
Pneumatic 


Dials 

Die Castings 

Drafting 
Machines 
Supplies 

Drives 
Timing 


Engineering Services (see 
Production Services) 15. ‘is, 156, 164 
Engines 50, 112 


Extrusions 
Metallic 30-31, 72-73 
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After reading the advertisements classified below 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 


MORE 








F 


Fabricated Plastics (see Plastics, 
Fabricated) 

aan Methods 127, 160, 

Felt 66, 

Fibre 40, 70, 

Fittings, Hose, Pipe & Tube 29, 61, 

Flexible Shafts 

Forgings 


G 


Gages 79-80 
Gaskets 40 
Gear Motors (see also Motor 
Reducers) 
Gears 
Generators 
A-C 


168 

2nd Cover, 26-27, 114, 162 
39 

D-c 39 


Hose & Tubing 
Hydraulic Fluids 


Jacks 
Jewels 
Joints 
Swing & Swivel 


L 


Laminated Plastics (see Plastics 
Laminated) 
Lubricants 


M 


Magnetic Materials 
Magnets 
Moldings 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Motors, A-C 
Fractional 39, 55-56, 58-60 
Integral 39, 55-56, 58-60 
Motors, Air ee 140 
Motors, D-C 
Fractional 
Integral 


39, 55-56, 58-60 
39, 55-56, 58-60 


Nickel Alloys 
Nuts 


Packings , 66, 130 
Pillow Blocks ll 
Pins 160 
Plastic Parts 162 
Plastics. .46-47, 68-69, 77-78, 115-116, 164 


Piastics Fabricated 
Piastics Laminated to Metal 
Powdered Metal Parts 121, 
Production Machines & Processes 28, 
Production Services (see also 
Engineering Services) 
Protective Devices, Motor 
Pulleys eese 
Pumps 
Liquid 
Vacuum 


Relays 13, 22-23, 57 
Reproduction Equipment ...10, 136, 167 
Reproduction Supplies 10 
Resins .33-34, 46-47, 68- 69, 77-78, 115-116 
Retaining Rings .. 143 
Revolving Jomts (see Joints, 
Swing & Swivel) 
Rivets 
Rubber 


Screws 127 
Seals ; 155 
Sheaves , 163 
Sheets 

Metal 35.38, 152-153 
Silicone Rubber 129 
Silicones 
Spacers 
Special Shapes & Sections 
Speed increasers & 

Reducers 2nd Cover, 114 
Splines : 133, 162 
Springs 3rd Cover 
Sprockets ‘ 124 
Stampings 3rd Cover 
Steel 

Alloy , 41.45 

Coated 35-38, 

Carbon 41-45, 

Stainless 41-45, 113, 152- 

Textured 35-3 
Strip, Metallic 35-38, 152-153 
Switches 123, 146 


Tables, Dial-Feed 

Thermostats 

Timers 

Timing Motors 

Tubing 
Lock-Seam 
Seamless 


Valves 
Air : 32, 150, 
Hydraulic e- : 
Solenoid 

Vibration Mountings 


Ww 


Washers ee 
Wear Materials . 
Whiteprinting apenpment 
Wiring Devices .. 
Wiring Harnesses 
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DESIGN LITERATURE . .continued 
THERMOCOUPLE SELECTOR 
SWITCHES-Catalog section 24-2, 4 pp. 
Presents information on construction, spec- 
ifications, applications and mountings of 
multipoint thermocouple selector switches. 
Thermo Electric Co Inc, Saddle Brook, 
NJ 

Circle 379 on Reader Service Card 


LETTERHEAD REQUESTS ONLY 
Manufacturers who published following 
literature asked that requests for copies be 
made on company letterheads 


SCREW 


screw 


IDENTIFICATION —Circular 
selector. Supplies correct nomen- 
clature for purchasing screw products by 
washers and 
Two revolving dials line up 
samples. Dept 363, Active Screw & Mfg 
Co, 4250 N Pulaski Rd, Chicago 4] 


properly 
threads 


identifying heads, 


TORQUE WRENCHES-— Manual, 
pp. Guide to the usc 
wrenches also offers formula 
ted explanations for utilizing adapters, 
attachments and extensions; instructions 
for torque wrench testing; and a rundown 
\ Sturt int \ U Addi- 


and care of torque 


and illustra 


on torque law. P 


I] 





FOR MORE CATALOGS 
AND BULLETINS 


1600 of your copy 
of Product Engineering’s Mid-Sep 
1960 Design Digest. There you 
will find helpful design literature, 
classified under 10 different head- 
ings, from important manufacturers 
and suppliers of components, mate- 
rials, power aad control 
manufacturing processes. 


‘em—see 


systems, 
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| ANOTHER REASON WHY PARAGON-REVOLUTE QUALITY PAYS OFF FOR YOU! 

















Better Prints Due to 
Perforated Rollers! 


Better, faster, more economical 
prints are what you get as a re- 
sult of these perforated stainless 
steel rollers . . . a patented ex- 
clusive feature you'll find only 
in Revolute whiteprinters. The 
holes allow practically 100% ex- 
posure to the developer—at high 
speeds, low speeds, or fluctuating 
speeds. Prints travel a shorter 
route, come through clearer, fast- 
er, and there’s 4 to % less am- 


PARAGON § 


(GRUNING 


monia consumption than in other 
designs. 

This is just one of the many im- 
portant advantages in a Revolute 
Star that pays off for you in more 
efficient, economical perform- 
ance. Moreover, you'll find a Star 
model to meet your printing 


needs exactly. Printing widths of 


24”, 42” or 54”; top speeds of 45 
or 75 fpm. 

Why not drop this coupon in 
the mail, and we'll send you full 
details. 


JON OF CHARLES BRUNING CO., INC 





REVOLUTE 


77 Sovth Avenue @ Rochester 4, N.Y. 











YOURS 
When You Attend a 
Demonstration of the Star! 


We would like to present you 
this professional Bruning pock 
et slide rule at the time you 
attend a demonstration of the 
Star. This quality, all-plastic 
slide rule contains 9 basic slide 
rule scales, comes with genuine 
leather sheath. 





CIRCLE 167 ON 


Paragon-Rovolute 
Advertising Department, Dept. P11-V 
1800 Central Rd., Mt. Prospect, Illinois 


Please send me information on y« 


Star whiteprinters. 


Name 


Company 
Addrets 
City — 


READER SERVICE CARD 
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1.675” dia. 


NEW SMALLER GEARMOTORS 


Globe Type FC planetary gearmotors are only % as big as the 
right-angle gearmotors they can replace, yet they give you 
1. the same or more torque, 2. 101 standard gear ratios instead 
of the handfull usually available, 3. 5 to 7 times the life 
even with high inertia loads, 4. the ruggedness to meet MIL 
specs at a cost competitive with motors that can’t. If you 
don't have rigid environmental requirements Globe can furnish 
a commercial version in production quantities at a further 
saving. If you design with fhp gearmotors, investigate now 

Globe has available for immediate shipment prototypes of 
the Type FC, 115 v.a.c. 60 cycle hysteresis synchronous motor 
in the following gear ratios: 352.6:1 (10.2 rpm, 160 oz. in. 
out), and 27.94:1 (64.4 rpm, 19 oz. in. out). For 115 v.a.c., 
400 cycles: 216:1 (55.5 rpm, 120 oz. in. out). Other variations 
including d.c. furnished promptly. Request Bulletin FCP from 
Globe Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. 


GLOBE 
jmel-t-g INDUSTRIES, 
INC. 


IRCLE 168 ON READER SERVICE 


EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 
The advertising rate is $37.00 per inch for 
all advertising appearing on other than 
contract basis. Frequency rates quoted 
on request 


UNDISPLAYED RATE 
$2.10 per line, minimum 3 lines. Position 
Wanted ads in this style % the above 
rate To figure advance payment count 
5 average words to a line 











DESIGN ENGINEER 
$18,000 PER YEAR 
Report to the Director of Engineering. Experience 
in the design of equipment in the R.F. field toward 
development for production. Company client as- 
sumes all employment expense. Send resume in 
complete confidence 
ESQUIRE PERSONNEL 
202 S. State Street Chicago 4, Illinois 








Your Inquiries to Advertisers 
Will Have Special Value .. . 


for you—the advertiser—and the 
publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable 
the publishers to secure more adver 
tisers and—more advertisers mean 
more information on more products 
or better service—more value—to 


YOU. 

















MECHANICAL ENGINEERS 


Bausch & Lomb 


There are several openings for Sen- 
ior Design Engineers in the Product 
Design sections of our company. 


These openings are permanent po- 
sitions requiring the ability to take 
Mechanical Design responsibility 
from specifications to a saleable 
product. Products involved are me- 
chanical-electrical-optical in nature. 
A Mechanical Engineering Degree 
and at least 6 years of mechanical 
design experience is required. No 
optical or electrical background is 
necessary, but would be helpful in 
certain openings. 


These positions require board de- 
sign, coordination of customer re- 
quirements with Electrical and Op- 
tical Designers, supervision of detail 
draftsmen, assistance to shop dur- 
ing construction and assembly as 
well as testing and development 
work. 


Those who can qualify and are in- 
terested in real design responsi- 
bility are invited to submit a resume 
to: Mr. H. A. Frye, Professional Em- 
ployment. 


Bausch & Lomb 


INCORPORATED 


17 Bausch Street 
Rochester 2, New York 
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INDEX TO ADVERTISERS 


P. M,. Cor 155 
y Plastic Co 162 
Aluminum Co. of America 72 ] 160 
Automotive & Aircraft Div 
American Chain & Cable Co 110 
American Viscose Corp 157 
Anchor Coupling Co., Inc 29 
Armstrong Cork Co. 40 
Associated Spring Corp ird Cover 
Atkins & Merrill, Inc 164 


Bird & Co., inc., Richard H 165 
Biaw-Knox Co 125 
Bower Roller Bearing Div., Federal 
Mogu!-Bower Bearings, inc 74 
Bruning Co., inc., Charles 136 
Brush Beryllium Co. 138 
Budd Co., Instruments Div 79.80 
Bundy Tubing Co. 139 


c 


Carter Controls, Inc.. 144 
Celanese Polymer Co., Div., Celanese 
Corp. of America 115-116 
Cleveland Worm & Gear Div., Eaton 
Mfg. Co. . 2nd Cover 
Cone-Drive Gears Div., Michigan Too! 
Co 114 


D 


Dahi Co., Inc... George W 
Diamond Chain Co., Inc., Subs. of 
American Steei Foundries 
Dow Chemical Co 68-69 
Dow Corning Corp. 14 
Duff-Norton Co. 128 
du Pont de Nemours & Co Inc.), 
E. |., Polychemicals Dept 33.34, 77.78 
du Pont de Nemours & Cx In 
E. |., Textile Fibers Dept 7 


Eagle Signal Co., Div f Gamewel 
Co 146 
Eastman Mfg. Co 61 
Enjay Chemical Co., Div. of Humble 
Oil & Refining Co 64-65 
Equitable Engineering Co 162 
Eriez Mfg. Co 148 


Fafnir Bearing Co 

Fairbanks Co 

Federal-Mogu!- Div Federal-Mogul 
Bower Bearings, inc 51 

Fenwal, inc 

Ferguson Machine Corp., Subs., Uni 
versal Match Corp 154 

Flexonics Corp., Subs Calumet & 
Hecla, Inc 53 

Ford Motor Cx industrial Engine 
Dept 


G 


Garlock, Inc 

Gast Mfg. Corp 

Gear Speciaities. in 

General Electric Co 
Dept 

General Electric Co., 
ucts Dept 

Globe Industries, Inc 

Gries Reproducer Corp 


H 


Halex Corp Subs. of Polymer Corp 

Hamilton Foundry, inc 

Hannifin Co., Div., Parker-Hannifin 
Corp 

Hansen Mfg. Co., In 

Hartwell Corp 

Heim Co 

Hi-Lo Mfg. Co 

Hoover Ball & Bearing ¢ 

Howell Electric Motors Cc 


Ideco, Div. of Dresser Industries, In 163 
Iimperial-Eastman Corp 149 
International Nickel Co., In 84 


Johnson Machine Co., Carlyle 
Jones & Laughiin Steel Corp., Stain 
less & Strip Div 152 


K 


Kaydon Engineering Corp 
Keystone Carbon Co 
Kohler Co., Engine Div 


L 


Ledex, inc 
Linde Co., Div 
Linear, Inc 
Link-Belt Co 


Union Carbide Corr 


M 


McGraw-Hill Book Co., Inc 
McLouth Steel Corp. 
MB Electronics Div., 
tronics, inc. 
Madison-Kipp Corp 
Masiand Duraleather Co., The 
Michigan Tool Co., Cone-Drive Gears 
Div. 
Milford Rivet & Machine Co 
Miller Electric Co 
Monsanto Chemical Co., 
Chemicals Div 


Textron Elec 


Organic 
48 


National Machine Products Div 
Standard Pressed Steei Co 

New Brunswick General Sheet Meta! 
Works 

New Departure Div 
Corp 

Nichols Co 


General Motors 
WwW. H 

° 
Machine Co 

P 
Paragon-Revolute Div., Charies Brun 


ing Co Inc 
Hannifin Corp 


Ortman.- Miller 


Hannifin C 


Parker-Kalon Div., General Americar 
Transportation Corp 

Pittsburgh Steel Co 

iv 

Post Co., Frederick 

Potter & Brumfield, inc., Div., Ameri- 
can Machine & Foundry Co 

Protective Closures Co., Inc., 
Div 


Thomas Strip 
3 


Caplugs 


Reynolds Metals Co., Industrial Prod 
ucts Div 30-31 
Rubber & Asbestos Corp 54 


s 


SKF industries, Inc 

Saginaw Steering Gear Div 
Motors Corp 

Shelli Oil Co 

Standard Instrument Corp 

Stevens Mfg. Co., Inc 

Steward Mfg. Cc D.M 


T 


Texas instruments Incorporated 
Metals & Controls Division 

Torrington Co., Specialties Div 

Troy Blanket Mills, !ndustrial Prod 
ucts Div 

Twin Dise Clutch Co 


4th C 
General 


U 
Union Carbide Plastics 
Union Carbide Corp 
U. S. Radium Corp 
United States Stee! Corp 
Vv 


Veeder-Root, inc 
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Waldes Kohinoor, in Truarc Div 
Western Felt Works 
Westinghouse Electric Corp 
ard Control Div 
White industria! Div., S 
Wolverine Tube Div 
Hecia, inc 
Worthington Corp 


Stand 


S 
Calumet & 


Zippertubing Co 
LOYD R 


manager 

P. F. PRITCHARD manager, market develop 
ment 

THOMAS R COASH circulation 

RUSSELL T DOUGLAS business manager 


ADVERTISING SALES STAFF 
ATLANTA 3 Ray K. Burnet, 1375 
Peachtree St., N. E., Trinity 5-0523 
BOSTON 16 M. A. Williamson, Jr., 
McGraw-Hill Bldg., Copley Square, Con- 

gress 2-1160 

CHICAGO 11 Mid-Western Adv Sales 
Manager, A. E. Meanor; R. W. Bruley, 
L. Anderson, 520 N Michigan Ave 
Mohawk 4-5800 

CLEVELAND 13 A. F. Tischer, 1164 
liluminating Bidg 55 Public Sq 
Superior 1-7000 

DALLAS 1 John Grant, 901 Vaughn 
Bldg, 1712 Commerce St, Riverside 
7-5117 

DENVER 2 John W. Patten, Tower 
Bidg, 1700 Broadway, Alpine 5-298! 

DETROIT 26 P. B. Robinson, 856 
Penobscot Bldg, Woodward 2-1793 

HOUSTON 25 Gene Holland, W-724 
Prudential Bidg., Jackson 6-1281 

LOS ANGELES 17 Robert Obenour 
1125 West 6th St, Huntley 2-5450 

NEW YORK 36 B. K. Adams, F. J 
McKinley, 500 Fifth Ave, Oxford 5-5959 

PHILADELPHIA 3 John 8B. Lewis, H 
M. Nicholson, 6 Penn Center Plaza 
Locust 8-4330 

PITTSBURGH 22 C. F. Leveroni, 4 
Gateway Center, Express 1-1314 

PORTLAND 4, ORE Scott Hubbard, 
445 Pacific Bldg., Capital 3-5118 

ST LOUIS 8 R. W. Bruley, 3615 Olive 
St, Continental Bldg, Jefferson 5-4867 

SAN FRANCISCO 4 W. C. Woolston, 
68 Post St, Douglas 2-4600 


st net RIPTIONS. Send subscription correspondence 
mee of eddress to Fulfillment a . 
PRODU CT ENGINEERING, 330 
ork 36, NY. Subecribers should notify Pulfltment 
Man ager promptly of any change of address tnciud 
ing postal sone number, if any. If possible, enclose 
address label from a recent issue of the mage- 
zine. Since copies are addressed one to two tesues 
in advance, please allow one month for change of 
address to become effective Subscriptions 
licited only from executives. engineers 
the desien of mechinery and 
Position and company 





LAWRENCE advertising sales 


jent and Editorial Director view Presi 

jent and Director of Advertising Sales; A. R. Venestan 
e President and Circulation Coordinator. OFFICERS 

1” THE CORPORATION: Donald C. McG —, President 

Joseph A. Gerardi, Hugh J pay. Harry 

Executive Vice Presidents 

Pre and Treasurer: John J. Cx ~ J 


Wadde!! 
Gootirich. Vice 
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F. J. Ehberl Business Mer 
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WHAT HAPPENS 


WHEN 


A NATION 


SPENDS MORE 
ON GAMBLING 
THAN IT SPENDS FOR 
HIGHER EDUCATION ? 


If you can find any Romans around, ask them. They lived 
pretty high on the hog in their day. That is, until some 
serious-minded neighbors from up North moved in. The 
rest is ancient history. 


You’d think their fate would have taught us a lesson. 


Yet today we Americans spend twenty billion dollars a 
year for legalized gambling, while we spend a niggardly 
four-and-a-half billion for higher education. Think of 
it! Over four times as much! We also spend six-and-a- 
half billion dollars a year for tobacco, nine billion dol- 
lars for alcoholic beverages, and billions more on other 
non-essentials. 

Can’t we read the handwriting on the wall? 

Our very survival depends on the ability of our colleges 
and universities to continue to turn out thinking men 
and women. Yet today many of these fine institutions are 
hard put to make ends meet. Faculty salaries, generally, 
are so low that qualified teachers are leaving the campus 
in alarming numbers for better-paying jobs elsewhere. 


San 


In the face of this frightening trend, experts estimate 
that by 1970 college applications will have doubled. 

If we are to keep our place among the leading nations of 
the world, we must do something about this grim situa- 
tion before it is too late. The tuition usually paid by a 
college student covers less than half the actual cost of 
his education. The balance must somehow be made up 
by the institution. To meet this deficit even the most 
heavily endowed colleges and universities have to de- 
pend upon the generosity of alumni and public spirited 
citizens. In other words, they depend upon you. 

For the sake of our country and our children, won't you 
do your part? Support the college of your choice today. 
Help it to prepare to meet the challenge of tomorrow. The 
rewards will be greater than you think. 





It's important for you to know what the impending college crisis 
means to you. Write for a free booklet to HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, New York. 


ly 
a 


~/\= HIGHER BOUCATION 


Sponsored as a public service =| )- 


in co-operation with The Council for Financial Aid to Education 


KEEP IT BrIOHT 
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PERSONAL READER SERVICE 


USE ATTACHED CARDS - » « Data on Materials and Components 
FOR PERSONAL COPIES | | . Free Article Reprints 


. New Catalogs and Bulletins 


OF ADDITIONAL : : . Brochures on Advertised Products 


. Personal Suscriptions to 


PRODUCT DESIGN DATA PRODUCT ENGINEERING 











FIRST CLASS 
PERMIT No. 64 
Valuable new data on product NEW YORK, N. Y 
design engineering — readily 


available to you — FREE. 








Just circle the numbers on the No Postage Stamp N y If Mailed in the United States 


BUSINESS REPLY MAIL | 





request cards that are identical 
with the numbers printed under Postage Will Be Paid By Reader Service Department 
each Advertisement, New Product 


and Bulletin throughout this issue. PRODUCT ENGINEERING 
Reprint numbers are prefaced 330 WEST 42nd STREET 


with the letter “P”. One free 
reprint is available for each article NEW YORK 36, N. Y. 
offered. 





f Novemt 
PRODUCT FIRST CLASS 
ENGINEERING PERMIT No. 64 


USE THIS CARD NEW YORK, N. Y 





> 








No Postage Stamp Ne y if Mailed in the United Stotes 


to be sure to get your personal 


BUSINESS REPLY MAIL 
subscription to PRODUCT ENGI- 





NEERING sent each week to your 
Postage Will Be Paid By Reader Service Department 


home or office. 


PRODUCT ENGINEERING 
330 WEST 42nd STREET 


NEW YORK 36, N. Y. 


Now only $3 per year (U.S.A.) 





ADD TO YOUR DESIGN REFERENCE 


EDITORIAL REPRINTS AVAILABLE 


(Single reprints free, additional copies 6 for $1 


ANALOG FOR HEAT FLOW 


P LIGHT-DUTY BELT DRIVES 


WEAR OF ROLLING SURFACES P54—EPICYCLIC GEAR SYSTEMS 


PNEUMATICS SIMULATES 
ELECTRONICS 


P52—SELECTING SOLENOIDS 


& 
& 


> 


44 
43 
~ 

4s 
Aé 
a7 
+ 

49 


P56——TAPERED CANTILEVER BEAMS 


P58——-STRONG ALUMINUM ALLOYS 


TAKE ADVANTAGE OF NEW LOW PRICE! 


Mave your wn persona! subscript 


to your Hice r home Vo are the 


Further, each year of your subscript 


r 


thick Design Digest issue to read and 1 


1 year—NOW $3 


Payment enclosed 


Bill me 


Address Office 
City 


Company Name 


ater 


U.S. only* 2 years—NOW $4 


* Canada 
1 year $5 


years—$8 


Product Mfgd 


FILE FROM 


P59-—-THE RESPONSE EQUATION 


K 


P60—ACCELEROMETER 


P61—DIMENSIONAL STABILITY IN 
PRECISE PARTS 


P62—FRICTION COEFFICIENTS 
ete t how to adag 
P63—QUICK-CONNECT COUPLINGS 


4 


4 


P64—BENDING GAGE 


i cage 
P65—HELICAL GEARS 


ATs 


ane 


P66—SLIDERULES 


ale 4 i 


P67—-COPPER CASTING ALLOYS 


P68—-NEW DRAWING SYSTEM 


NEW CATALOGS 
AND BULLETINS 
GENERAL ENGINEERING 


METALS AND ALLOYS 
NON-METALLIC MATERIALS, FINISHES 


POWER TRANSMISSION 


FASTENING AND JOINING 


A [x | t pa 
MOTORS, ENGINES AND CONTROLS 


i 


ELECTRICAL, ELECTRONIC 
COMPONENTS 





THIS WEALTH OF VITAL INFORMATION .. . 


NEW COMPONENTS ELECTRICAL, ELECTRONIC 
COMPONENTS 


GENERAL ENGINEERING 


METALS AND ALLOYS : HYDRAULIC, PNEUMATIC EQUIPMENT 


NON-METALIC MATERIALS, FINISHES 


4 i i 


FABRICATION PROCESSES AND 
PRODUCTION 


POWER TRANSMISSION 


MECHANICAL PARTS 


; 
i 


FASTENING AND JOINING 


‘ 


MOTORS, ENGINES AND CONTROLS 
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USE THESE PREPAID CARDS FOR 


¢ More information on advertised products 
* More data on new materials and components 
* Copies of catalogs and bulletins offered 
¢ Free editorial reprints 


* Your personal subscription to PRODUCT ENGINEERING 
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Information 
Sent 
Promptly 


No Postage Stamp Necessary If Mailed in the United States 


BUSINESS REPLY MAIL 





Postage Will Be Paid By Reader Service Department 


PRODUCT ENGINEERING 
330 WEST 42nd STREET 


NEW YORK 36, N. Y. 


An Opportunity 





f November 2/, 1960 FIRST CLASS To Get 
PRODUCT 


ENGINEERING PERMIT No. 64 
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Reduce your assembled costs | 
with new : 
Spring-Flow § 
packaging §£ 


... more efficient 
handling, storing, 
sorting, orienting, 
feeding, placing 

of springs for 
installation 


To production planners, Spring-Flow packaging opens 
up a world of possibilities for assembling A.S.C.-made 
springs, small stampings, and wire forms into your prod 
ucts easier and faster. It solves many problems caused 
by intricate shapes, tangling, loss by spoilage; maintains 
critical tolerances, uniform quality; simplifies inventory 
control and storage 


To learn how Spring-Flow may solve 
your problem, contact the nearest 
A.S.C. Division, or write for Spring 

low booklet giving additional 
information 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. Raymond Manufacturing Division, Corry, Penna B-G-R Division, Plymouth and Ann Arbor, Mich 
F. N. Manross and Sons Division, Bristol, Conn Ohio Division, Dayton, Ohio Gibson Division, Mattoon, II! 

Dunbar Brothers Division, Bristol, Conn. Cleveland Sales Office, Cleveland, Ohio Milwaukee Division, Milwaukee, Wis 

Wallace Barnes Steel Division, Bristol, Conn. Chicago Sales Office, Chicago, Ill Seaboard Pacific Division, Gardena, Calif 
Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, Inc., Carolina, P.R 
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Can a standard bearing 
offer you ‘more bearing” 
for your money? 


Angular 
Contact Bearing 


—_ 


Tyson* Tapered 
Roller Bearing 


Cylindrical 
Roller Bearing 


—_ 


It can if it’s made by Sosy —be- 
cause all S& bearings, both 
ball and roller, offer special quali 
ties at “production” bearing 
prices. 


lake the single-row deep-groove 
ball bearing featured here, as an 
example. @0S designs and builds 
this type to sustain heavy radial 
load and thrust load in either di 
rection. Furthermore, it is engi 
neered to run smoothly and 
quietly at normal speeds with 
grease lubrication—and at high 


speeds with oil. 


Yet this is a standard Ss ball 
bearing, mass-produced by auto 
mated production equipment at 
our plant at Altoona, Pa. You 
can quickly get this bearing in 
over 100 sizes, ranging from 54” 
to 15.748” O.D., and in a variety 
of seal, shield and snap-ring 
combinations. 


3ut why not find out what SosF 
offers in bearing quality, availa 
bility and economy? Just call the 
Sos branch office nearest you 


Spherical Roller 
Thrust Bearing 


Spherical 
Roller Bearing 


@BO682 


Cylindrical, Ball “Wsen Tapered ond REED Minature Bearings 
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